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emphasized  that  what  was  produced  was  not  a projection  of  what  will 
probably  happen,  but  only  an  estimate  of  a range  of  possible  manpower 
scenarios.  The  results  show  that  declines  in  high  quality  enlistments  due 
to  population  decline  and  economic  conditions  could  lend  to  severe  manpower 
shortfalls  if  present  manpower  policies  were  not  altered.^ 


r 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGEflWian  Dafa  Enfarad; 


TABLE  OF  CONTENTS 


EXECUTIVE  SUMMARY 1 

CHAPTER  1-  Factors  Likely  to  Influence  Military 

Manpower  Supply 17 

CHAPTER  2-  Brief  Review  of  Selected  Studies  on 

Enlistment  Supply ' 23 

CHAPTERS-  New  Time  Series  Analysis 35 

Updated  Results  of  Monthly  Time  Series  Model 35 

Results  with  New  Population  Variable 39 

Conclusions 54 

CHAPTER  4-  Enlistment  Projections 56 

General  Assumption  and  Limitations 56 

Population  Assumptions 60 

Unemployment  Assumptions 63 

Wage  Assumptions 63 

Projections 64 

CHAPTER  5-  Manpower  Supply  and  Navy  Planning 76 

APPENDIX  A-  Regression  Data A-1 

APPENDIX  B-  Population  Trends  and  Projections  of  the 

17-21  Year  Old  Males B-1 

Size  and  Growth B-1 

Annual  Births B-2 

Annual  Fertility B-9 

Race  Composition B-11 

Basic  Assumptions  in  the  Projection  Series B-15 


EXECUTIVE  SUMMARY 


The  all-volunteer  Armed  Forces  has  been  a reality  for  over  3 years. 

In  1973  when  the  draft  was  ended,  the  outlook  for  the  volunteer  concept 
was  uncertain.  However  , the  experience  over  the  last  three  years  has 
generally  been  favorable  with  all  services  meeting  their  manpower  require- 
ments each  year.  The  overall  quality  of  personnel  enlisting  also  generally 
compares  favorably  with  experience  during  the  draft.  As  measured  by 
Diploma  High  School  Graduates,  the  quality  of  DOD  enlistments  is  higher 
than  during  the  draft  years.  The  Marine  Corps  has  fared  the  worst  under 
the  all-volunteer  concept.  VTiile  other  services  were  able  to  attract 
volunteers  of  the  desired  quality  to  make  up  for  the  missing  draftee  and  draft 
motivated  personnel,  the  Marine  Corps  has  had  difficulty  maintaining  the 
quality  of  enlistees  they  desire.  They  have,  however  , been  able  to  meet 
quantitative  recruiting  goals  by  accepting  additional  non-high  school  graduate 
and  category  IV  personnel.  However,  new  stringent  quality  standards  for  the 
Marine  Corps  may  cause  shortfalls  in  the  near  future  . 

The  experience  of  the  last  three  years,  however,  is  probably  atypical 
of  what  is  likely  to  be  experienced  in  the  next  25  years.  The  outlook  for 
maintaining  an  all -volunteer  force  over  that  time  span  is  bleak  without  some 
fairly  major  changes  in  military  manpower  policies  during  that  period.  The 
years  of  FY  76,  77  and  78  are  likely  to  be  the  peak  years  for  high  quality 
male  enlistees.  The  supply  of  higher  qu.ality  male  enlistees  is  likely  to 
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experience  a severe  decline  over  the  next  25  years.  The  magnitude  of  the 
decline  depends  on  several  assiimptions  concerning  unemployment  and 
population,  however,  the  largest  percentage  decline  shown  by  current 
models  using  conservative  planning  assumptions  shows  declines  of  up  to 
40  per  cent  from  current  levels  in  the  1990-2000  period.  This  estimate 
of  a 40  per  cent  decline  probably  represents  a lower  limit  to  possible 
declines  in  high  quality  enlistees  during  the  1975-2000  period.  It  is  made 
using  assumptions  of  continuing  low  birth  rates  , low  unemployment  and 
using  a model  which  attributes  a strong  unemployment  effect  on  enlistments. 
Actual  declines  will  be  less  than  40  per  cent  during  most  of  the  period  and 
may  not  reach  this  level  if  unemployment  rates  are  high  or  if  birth  rates 
again  start  rising.  Under  conditions  of  higher  unemployment  and  birth  rates 
rising  to  replacement  levels,  maximum  declines  of  18  per  cent  are  estimated. 

This  potential  decline  is  primarily  due  to  two  factors  which  will 
change  the  recruiting  environment.  The  first  is  the  population  decline  in  the 
17-21  year  old  male  group.  Population  estimates  show  1978  to  be  the  peak 
year  with  10.8  million  males  in  the  population.  This  group  will  then  decline 
until  at  least  1991  when  it  will  reach  8.8  million,  a 19  per  cemt  decline. 
Projections  after  1991  depend  on  birth  rate  assumptions,  but  if  current 
birth  rates  continue,  the  population  in  this  age  group  will  continue  to 
decline  until  around  1995.  At  that  time  the  "second  wave"  bat)y  boom 
will  hit  and  population  in  this  group  will  likely  start  rising  ag.ain.  The 
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population  effect  is  shown  in  Figure  1.  The  three  estimates  after  1991 


represent  current  Census  Department  assumptions  concerning  birth  rates. 

Series  I,  II,  and  III  correspond  to  birth  rates  of  2.7,  2.1,  and  1.7  respectively. 
Currently  birth  rates  are  running  at  1.  8 so  the  Series  I assumption  appears 
to  be  overly  optimistic.  Table  S.  1 compares  the  present  population  in  the 
17-21  year  group  to  the  lowest  projected  population  in  the  next  25  years. 

Under  optimistic  birth  rate  assumptions,  the  low  point  w-ill  occur  in  1992 
when  the  population  is  82  percent  of  current  population.  Under  the  pessimistic 
birth  rate  assumption  population  will  hit  the  low  point  in  1995  when  it  will  hit 
75  percent  of  the  current  17-21  year  old  population. 

The  second  factor  likely  to  change  the  recruiting  outlook  is  the 
unemployment  rate.  A return  to  more  traditional  unemployment  levels 

will  mean  a decline  in  service  enlistments.  Service  enlistments  in  the  1974-  I 

1977  time  period  have  been  appreciably  swelled  by  high  unemployment  rates. 

Unemployment  rates  for  16-21  year  old  out  of  school  youths  have  risen  from 
a low  of  around  10  per  cent  in  1973  to  a high  level  of  17.5  per  cent  in 
1975-1976.  Recently  unemployment  rates  for  this  group  have  declined  to 
the  15-16  per  cent  range. 

1 

1 
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TABLE  S.  1 


Comparison  of  17-21  Year  Old  Male 
Population  Projections  :'or  Lowest 
Population  Year  in  1976-2001  Period 


Lowest  Population  in  Period 


Series  I 

Series  II 

Series  III 

17-21  Male  Population  (000) 

8706 

8417 

7935 

Ratio  to  1976  Population 

.82 

.79 

.75 

Year 


1992 


1993 


1995 


Based  on  recent  econometric  modelling,  a return  to  the  unemployment 
levels  of  1971-1973  will  mean  a decline  of  roughly  10-35  percent  in 
service  enlistments.  With  a new  administration  coming  to  power  with 
a strong  commitment  to  lowering  unemployment,  declines  appear  likelv. 
The  combined  effect  of  lower  unemployment  rates  and  population 
decline  can  combine  to  severely  change  the  current  recruiting  picture. 
Forecasting  of  enlistment  supply  has  been  done  in  this  report  based  on 
equations  developed  on  the  basis  of  enlisted  volunteer  experience  in  the 
1970-76  period.  These  equations  show  the  rates  of  military /civilian  pay 
and  unemployment  to  be  important  determinants  of  enlistment  supply  in 
this  period.  However  this  model  is  a fairly  simplified  model  which  does 
not  contain  many  factors  which  might  affect  enlistments  in  the  long  run. 
Thus  additional  research  is  necessary  to  develop  more  comprehensive 
models  of  the  youth  labor  market.  .Mso,  this  model  has  two  differences 
with  other  models  reviewed  here  which  make  its  projections  conservative 
for  planning  purposes.  It  assumes  that  a decline  in  population  will  be  pro- 
portional to  decline  in  enlistments.  Secondly,  the  unemployment  elasticity 
is  somewhat  higher  than  the  other  models  thus  showing  a somewhat  larger 
drop  in  enlistments  as  unemployment  declines.  For  these  reasons,  the 
projection  should  probably  be  viewed  as  lower  limits  to  possible  enlistment 
declines  . 
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Projections  of  Navy  and  all  services  male  enlistees  who  are 


Mental  Category  I- III  high  school  graduates  have  been  made  under  four 
scenarios: 

Scenario  I - Youth  unemployment  rates  remain  at  the  peak  levels 
of  1974-1976  and  fertility  rates  approach  1.7  (Serie..  Ill  Census  Projection) 
Scenario  II-  Youth  unemployment  rates  remain  at  the  peak  levels  of 
1974-1976  and  fertility  rates  approach  replacement  level  of  2 . 1 (Series  II 
Census  Projection) 

Scenario  III  - Youth  unemployment  rates  remain  at  t is  lowest  level 
of  1971-1974  and  fertility  rates  approach  1.7  (Series  III  Census  Projection) 
Scenario  IV  - Youth  unemployment  rates  remain  at  the  lowest  level 
of  1971-1974  and  fertility  rates  approach  2.1  (Series  II  Census  Projection) 
The  assumption  has  been  made  that  military  and  civilian  pay  remain 
at  parity  with  respect  to  each  other  over  this  period.  Over  the  last  2 years, 
military  pay  has  declined  at  roughly  2 per  cent  per  year  relative  to  civilian 
wages  due  to  pay  caps.  However  over  the  long  term,  rough  parity  will 
probably  be  maintained.  If  military  wages  do  decline  with  respect  to  civilian 
wages,  enlistment  declines  would  be  greater  than  projected. 

Figure  S.2  shows  projections  of  DOD  CAT  I-II  high  school  graduate 
enlistments  under  the  4 scenarios.  The  projections  arc  made  as  the  ratio  of 
enlistments  in  the  projection  year  to  enlistments  in  1976.  From  1976  to  1980 
a single  projection  is  shown  corresponding  to  population  changes  and  unem- 
ployment declines  currently  projected  by  OMli.  For  1985-2000,  two 
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employment  scenarios  are  projected  corresponding  to  the  low  and 
high  unemployment  rates  reached  in  the  1970-76  period.  After  1990, 
two  population  scenarios  are  given  corresponding  to  tvvo  different 
fertility  assumptions  . Series  II  assumes  an  ultimate  fertility  rate  at 
replacement  level  of  2 . 1 lifetime  both  per  woman,  while  Series  III 
assumes  a fertility  rate  of  1.7  lifetime  births  per  woman.  These 
assumptions  are  not  important  until  1990-1995  since  births  have  already 
occurred  for  the  17-21  year  old  population  through  1993.  Projections 
are  also  given  in  Figures  S .3-5  for  DOD  CAT  III  HS,  Navy  CAT  I-II  HS 
and  Navy  CAT  III  HS  enlistees  . 

The  projections  show  several  interesting  trends.  . . 

• If  unemployment  rates  continue  to  decline  in  the  1976-1980 
period,  and  unemployment  rates  oscillate  between  traditional 
high  and  low  levels  in  the  1977-2000  time  period,  them 

the  period  of  maximum  quality  enlistments  in  the  1975-2000 
time  period  will  be  1976-1977.  Tlie  quality  of  enlistments 
during  1976-1977  lias  been  better  than  during  the  draft 
period,  so  there  is  some  room  for  declining  quality  and  still 
remaining  in  the  recion  of  hi.storical  quality  rates.  As  far 
as  the  volunteer  force  is  concerned  however,  the  peak  of  tJie 
quality  of  male  enlistees  is  probably  now. 

• This  projection  model  .shows  that  high  quality  enlistments 
could  dij)  by  almost  *10  jiercent  in  llie  1995  time  frame  provided 
unemployment  rates  arc  low  and  Series  111  pojiulation  projections 
arc  accurate  (fertility  rate  of  1.7).  The  maximum  droji 
predicted  iiy  this  model  is  greater  than  would  be  shown  by 
other  enlistment  modi'ls  reviewed  here,  ami  should  jirobably 

be  con.sider I'd  .is  .a  conserv.ative  or  low  level  limit  estimate 
for  pbiiining,  jiurposi's. 
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• Under  all  projections,  the  most  vulnerable  period  for  the 
volunteer  force  will  be  periods  of  low  unemployment  in  the 
1985  -2000  time  frame.  Even  under  pessimistic  population 
projection,  population  begins  to  rise  again  in  1995-2000 
due  to  a second  wave  baby  boom,  and  under  more  optimistic 
population  assumptions  the  population  rises  rapidly  in  the 
1995-2000  time  frame. 

• If  unemployment  declines  according  to  current  OMB 

proje  ctions,  and  if  the  historical  relationship  exists  between 

general  unemployment  and  youth  unemployment,  then  the  model  shows 

CAT  I-lII  MS  enlistments  for  IDOD-and  the  Navy  will  decline 

by  1980  by  13  to  17  percent.  This  decline  would  bring 

quality  indicators  to  more  historical  levels  for  the  Navy  and 

DOD.  Declines  of  this  magnitude  are  probably  manageable. 

• Periods  of  low  youth  unemployment  during  the  19S2-19°0 
time  frame  will  probably  bring  serious  rcaopraisal  of  the 
volunteer  force  under  current  military  manpower  policies. 

This  is  partly  due  to  the  fact  that  shortfalls  in  higli  qualiy 
enlistments  will  fall  unevenly  in  the  services  with  the  Army 
and  Marine  Corps  probably  feeling  the  effects  first.  At  sucli 
time,  manpower  planners  would  be  looking  at  least  at  a 5-15 
year  period  of  continually  declining  po|3ulalion.  h return  to  the 
draft  would  look  like  an  attractive  option  to  many  at  this  time. 
Universal  service  would  also  look  more  attractive  tlian  now 

as  the  population  and  the  costs  would  fall  in  the  1985-  1995  period. 
These  options  seem  reasonable  enough  to  include  in  long-range 
planning  options. 

• Should  youth  unemployment  rates  remain  at  rclativ'cly  high 
historical  levels  due  to  the  competition  from  the  more  populous 
and  better  trained  21-35  year  old  group  during  the  1985-2000 
period,  tlic  largest  estimated  perconlago  decline  in  high  qu.ilily 
enlistments  would  be  18  percent  using  Series  U and  25  oercent 
using  Scries  HI. 


• The  Kavy  is  more  affected  by  changes  in  unemployment  than  DOn 
enlistments  as  a wliole  . The  Navy  c ovild  experieiiee  wuie  swines 
ir.  quality  during  t!ie  1977-2000  ]ieriod  i f unemjjloymenl  rales 
oscillate  betw<-en  levels  encountered  in  lu70-7ii.  Si-ls  ol  < mini  e r 
cyelie.tl  milit.iry  manpower  no  1 1 1 les  will  proliably  lie  ium  ess.iry  to 
smooth  quality  input. 
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What  are  the  options  for  sustaining  an  all-volunteer  force  in  the 
face  of  possible  serious  declines  in  the  traditional  17-21  year  old  male 
supply?  The  options  can  be  grouped  according  to  their  effect  on  supply 
or  demand.  On  the  demand  side,  the  options  include; 

1)  smaller  active  force  levels, 

2)  re  structuring  the  force  to  require  less  accessions  by 
increasing  reenlistments, 

3)  substitution  of  capital  for  labor,  and 

4)  civilianization  of  billets. 

On  the  supply  side,  the  options  include: 

1)  increased  use  of  women, 

2)  increased  use  of  men  in  other  age  groups,  prior  service 
persormel,  etc.  , 

3)  relaxation  of  physical  and/or  mental  standards,  and 

4)  increased  pay. 

Smaller  active  force  levels  would  of  course  arise  from  reduction  in 
international  tension,  or  reduction  in  overseas  commitments.  However, 
other  options  exist  for  smaller  active  forces.  These  include  increased 
reliance  on  reserves  and  civilianizations  of  active  force  billets.  Continued 
pursuit  of  the  total  force  concept  could  bring  active  force  level  reductions 
while  maintaining  military  strength.  Civilian  substitution  has  been  ongoing 
since  tlie  start  of  the  all- volunteer  force  and  furtlicr  active  force  reductions 
tlirough  civiliani/.ation  may  be  possible. 
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Accession  requirements  could  also  be  reduced  by  reducing  personnel 
turnover  through  increased  reenlistments.  This,  of  course,  would  mean 
slower  promotion  rates  and  a greater  percentage  of  careerists.  Some 
enlisted  men  for  instance  may  have  to  stay  at  a grade  level  for  long 
periods  of  time,  similar  to  some  civilian  manpower  systems.  The  "up  or 
out"  policy  basically  would  have  to  be  changed  to  allov/  an  increased 
percentage  of  reenlistments.  However,  cost/benefit  tradeoffs  would  need 
to  be  made  taking  into  account  the  increased  retirement  costs  of  this 
approach.  However,  higher  force  levels  could  be  maintained  at  lower 
raccession  levels  through  this  approach. 

.Substitution  of  capital  for  labor  includes  design  of  weapons  systems, 
logistics  systems  and  management  systems  requiring  less  personnel. 
However  this  reduction  in  personnel  may  be  offset  by  requiring  more  highly 
skilled  personnel  where  supply  is  more  limited.  More  highly  capital 
intensive  systems,  while  demanding  less  personnel,  niay  also  demand 
higher  tectmical  levels  of  competence.  Since  the  higher  qualified  personnel 
are  more  costly  to  recruit  and  may  be  in  short  supply,  a more  comprehen- 
sive look  at  this  approach  is  necessary. 

On  the  supply  side,  the  j^ercentage  of  women  in  the  services  was 
around  2 percent  in  FY  71.  The  services  now  take  in  around  8 percent 
women  in  their  accessions  in  FY  76  - FY  77.  With  greater  experience 
in  the  use  of  women  for  traditionally  tnale  roles,  this  may  be  a viable 
option  for  maintaining  ttie  force.  The  mnnber  of  women  currtmlly  wanting 
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to  enter  is  greater  than  the  requirements.  However,  no  good  estimates 
are  available  for  the  total  supply  available  if  requirements  were  raised. 

The  traditional  method  of  meeting  requirements  when  high  quality 
personnel  are  in  short  supply  is  to  lower  mental  standards  and  to  accept 
more  prior  service  personnel.  This  can  be  done  to  a point.  The  supply  of 
non-high  school  graduates  and  CAT  IV  personnel  is  much  larger  than  has 
been  previously  tapped  by  the  services.  CAT  IV  personnel  are  currently 
running  at  less  than  5 percent  of  enlistments.  In  the  past  this  percentage 
has  run  over  15  percent.  However,  there  is  a cumulative  spiraling  effect 
associated  with  lower  quality.  Lower  quality  enlistees  have  higher 
turnover  rates  prior  to  end  of  service  term.  This  has  the  effect  of 

I 

increasing  accession  requirements  in  the  next  years.  Lower  quality  also  ) 

means  additional  cost  associated  with  training,  which  would  pul  additional  ^ 

I 

I 

pressure  on  the  manpower  budget.  j 

Across  the  board  pay  increases  in  order  to  increase  supply  is  not 
feasible.  Manpower  budgets  already  comprise  more  than  1/2  of  DOD 
spending,  and  is  squeezing  the  amount  spent  on  weapons.  Pay  raises  are 
also  a very  inefficient  way  of  increasing  supply  since  pay  increases  would 
be  made  across  the  board  for  all  personnel.  However  since  higlicr  quality 
enlistees  may  be  in  shortest  supply,  restructuring  the  pay  system  to  one 
that  is  more  civilianized  would  lielp.  Pay  would  be  increasin(;ly  iKised  on 
market  factors  such  as  skill  and  education,  thus  allowing  higlier  quality 

j 

enlistees  to  earn  more  without  raising  pay  for  tlie  entire  force.  ' 
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Reduction  of  physical  standards  would  provide  a limited  increase 
in  manpower  supply,  but  would  have  less  impact  on  increasing  the  supply 
of  higher  qualified  enlistees. 

Finally,  a partial  alternative  to  increasing  the  supply  is  to  achieve 
a more  effective  overall  force  level  through  selective  initiatives  by  each 
service  that  have  the  effect  of  balancing  the  supply  of  enlistees  among 
services.  This  is  already  done  by  use  of  bonuses  and  allocation  of  the 
advertising  and  recruiting  budgets.  However,  more  could  be  done  to 
more  evenly  distribute  possible  shortfalls  across  services  and  avoid  the 
feast  or  famine  situation  for  individual  services. 

Certainly,  additional  research  is  needed  to  improve  confidence  in 
current  estimates  and  to  evaluate  the  supply  and  demand  alternatives. 

The  results  of  recent  research  reviewed  in  this  report  and  directions  for 
future  reserach  are  summarized  below. 

• Recent  time  series  and  cross-sectional  models  using 
volunteer  data  in  the  1970-1976  period  show  significant  effects  due  to 
unemployment.  Unemployment  elasticities  vary  across  models  from 
, 0 to  .6  depending  on  service  group,  mental  category,  educational 
attainment,  and  model  formulation.  These  results  differ  from  earlier 
models  which  generally  showed  either  a weak  miemployment  or  no 
unemployment  effects.  Recent  results  are  probably  attributable  to  use 
of  volunteer  data  rather  than  enlistment  data,  the  presence  of  significant 
variations  in  unemployment, improved  variable  specification  of  population, 
and  concentration  on  analysis  of  higher  quality  siqiply  limited  groups. 
Prudence  would  probably  indicate  that  elasticities  in  the  range  of  . 3 + .2 
should  be  usc'l  for  policy  planning. 


^ 

• It  is  important  to  use  refined  population  measures  which  j 

take  account  of  the  physical,  mental,  and  educational  characteristics 

of  the  17-21  year  old  population.  Use  of  aggregate  measures  of  population 
for  the  period  1970-1976  hides  significant  variation  in  the  prime 
enlistable  age  group  - high  school  graduates  not  enrolled  in  college. 

• Wage  elasticities  generally  fall  in  the  . 4 to  1.  5 range  varying  1 

by  service,  enlistment  group  and  model  formulation.  Recent  results  would 

tend  to  lower  the  pay  elasticity  from  the  traditional  1.  25  to  somewhat 
lower  values  around  . 75  to  1.0. 

• Time  series  and  cross-sectional  analysis  by  age  cohort  should  I 

provide  improved  and  more  interpr ctable  results.  Generally  the  lumping 

together  of  17-21  year  olds  into  a homogeneous  group  has  ignored 
significant  differences  in  wages,  tastes,  unemployment  and  population 
dynamics.  Isolating  age  cohorts  should  improve  significantly  the  "signal 
to  noise"  ratio  of  regression  measurements. 

• More  research  effort  should  be  placed  in  modeling  the  dynamics 
of  the  youth  labor  market  in  order  to  derive  elasticities  rather  than  reliance 
on  regression  analysis.  Significant  amounts  of  information  on  the  statistical 
distributions  of  youth  wages,  propensity  to  enlist,  tastes,  and  educational 
behavior  arc  being  largely  ignored  in  current  analysis.  One  direction  is  to 
construct  simulation  models  of  the  youth  labor  market. 
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Two  emerging  trends  appear  likely  to  make  manpower  perhaps 
the  critical  issue  for  defense  in  the  next  8 years.  The  first  trend  is  the 
well  documented  rising  cost  of  manpower.  Manpower -related  costs  now 
comprise  about  55  percent  of  the  DOD  budget,  and  it  is  likely  to  take 
major  changes  in  manpower  policies  to  reduce  this  percentage.  The 
second  trend  is  the  supply  of  highly  qualified  enlistees  is  likely  to  decline 
beginning  around  FY  78  with  substantial  reductions  occurring  in  the 
1985-1995  time  period.  This  decline  could  bring  30-40  percent  reduction 
from  current  levels.  This  decline  will  certainly  bring  new  pressure  on 
manpower  budgets,  especially  if  the  all-volunteer  policy  is  continued. 

The  two  trends  of  rising  costs  and  declining  supply  will  certainly  bring  a 
reevaluation  of  the  all- volunteer  concept.  Projections  made  earlier  in  this 
report  show  that  serious  shortfalls  could  occur  as  early  as  FY  85  with 
larger  shortfalls  expected  in  the  FY  87  - FY  95  period.  What  is  important 
to  realize  however,  is  that  long-range  planning  can  probably  avert  impacts 
due  to  the  projected  declines.  However,  there  is  very  little  that  can  be 
done  in  the  short  run  once  quality  declines  have  taken  place  in  response 
to  declines  of  this  magnitude  other  than  returning  to  a draft.  Our 
commitment  to  maintain  a strong-all-volunteer  force  may  thus  revolve 
around  our  commitment  to  sound  long-range  planning.  Such  long-range 
planning  is  traditionally  done  by  the  services  for  weaptni  systems.  However, 
long-range  planning  for  manpower  is  virtu.illv  nnne^:ist(^nt  in  HOD.  A 
commitment  to  the  all-volutitecr  conct'pt  means  that  personnel  is  treated 
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as  a supply  limited  item  and  planning  must  be  done  within  the  realistic 
constraints  of  the  number  and  quality  of  what, is  to  be  available.  This 
means  that  weapon  systems  design,  capital  outlays  for  facilities,  force 
level  planning  and  structuring  must  all  be  done  with  manpower  consi- 
derations in  mind . The  weapon  system  "design  to  cost"  philosophy  will 
also  have  to  include  "design  to  manpower,"  Failure  to  integrate  man- 
power planning  into  these  other  crucial  decisions  will  probably  mean  that 
no  alternatives  are  left  but  to  return  to  a draft  system,  probably  as  early 
as  1985. 

If  we  should  return  to  a draft,  it  should  be  a decision  made  after 
consideration  of  all  the  options  for  maintaining  a volunteer  force.  Many 
of  those  options  are  present  only  if  we  begin  planning  for  them  5 to  20 
years  in  advance.  If  we  do  not  do  the  long-range  planning,  a draft  system 
will  return  by  default.  The  time  is  now  for  beginning  that  planning  in 
view  of  the  potential  shortfalls  in  1980-2000. 


CHAPTER  1 


FACTORS  LIKELY  TO  INFLUENCE  MILITARY  MANPOWER  SUPPLY 

Factors  that  influence  the  supply  of  service  enlistments  can  be 
grouped  under  five  broad  classifications  for  purposes  of  our  discussion, 

1)  Civilian  labor  market  factors 

2)  Educational  opportunities  factors 

3)  Military  compensation  and  benefits 

4)  Population/demographic/educational  attainment  factors 

5)  Attitudinal  and  cultural  factors 

The  first  two  factors  represent  the  main  competitive  career  paths 
for  the  military.  Almost  all  people  in  the  17-21  year  old  population 

I 

choose  either  to  be  in  school,  enter  the  military  or  enter  the  civilian  ■ 

i 

labor  force.  Understanding  the  variables  that  influence  this  choice  is  j 

crucial  to  military  supply  analysis.  The  fourth  factor  takes  account  of  ; 

1 

the  number  and  non -attitudinal  characteristics  of  the  population  available  ' 

to  enter  military  service.  Changes  in  either  the  number  available  or 
their  characteristics  will  change  tlie  number  and  quality  of  enlistees. 

The  fifth  factor  covers  those  attitudinal  and  cultural  factors  which 
influence  military  cnlistnients,  Tliese  factors  are  usually  iiior<'  slowly 
changing  influences,  but  ones  that  can  influence  military  supply  in  the 
long  run.  An  understandine,  of  how  these  factors  will  chaiu;e,  and  what 
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influence  they  have  on  enlistments  would  permit  greater  confidence  in 
long  term  projections. 

Roughly  1 out  of  2 18-19  year  olds  enter  the  civilian  labor  force. 

A significant  proportion  of  these  (10-20  percent)  do  not  find  jobs.  Those 
who  find  jobs  have  a high  turnover  (37  percent  annually).  Jobs  available 
for  this  age  group  usually  require  unskilled  or  semi-skilled  labor  and 
average  wages  are  relatively  low.  The  attractiveness  or  non-attractiveness 
of  the  civilian  labor  force  to  a young  person  has  at  least  three  dimensions: 

1)  Probability  of  employment 

2)  Civilian  wages 

3)  Nonpecuniary  benefits  of  civilian  job 

a)  travel  opportunities 

b)  training  opportunities 

c)  job  security 

d)  job  safety/risk 

Almost  all  models  of  enlistment  behaviors  have  attempted  to 
incorporate  unemployment  and  civilian  wage  variables.  While  most 
analysis  shows  a rather  consistent  significant  influence  due  to  wage  effects, 
only  recently  have  consistent  results  began  to  appear  for  unemployment 
effects.  Four  recent  measurements  to  be  reviewed  later  in  this  report 
which  include  data  for  the  1970-1975  time  period  dtj  show  significant 
unemployment  effects.  A few  models  have  atlcmipted  to  take  account  of 
differences  in  nonpecuniary  benefits  between  military  and  civilian  jobs. 


Some  have  included  risk  variables  (Vietnam  hostility  level),  for  instance. 
For  short  run  projections  (0-5  years)  inclusion  of  only  wage  and  unemploy- 
ment variable  to  measure  the  civilian  labor  market  is  probably  adequate. 
However,  over  the  long  run  inclusion  of  consideration  of  civilian  training 
opportunities  and  job  security'  may  be  very  important  in  projecting  military 
supply.  Many  labor  market  analysts  predict  a more  competitive  labor 
market  for  young  noncollege-educated  people.  With  college  costs  rising 
and  the  returns  to  college  possibly  declining,  more  people  in  this  age  group 
would  be  looking  for  training  opportunities  and  entrance  channels  into  the 
labor  force.  Job  security  factors  would  also  become  more  important 
considerations.  Under  these  conditions  military  supply  could  increase. 
Present  enlistment  supply  models  cannot  presently  adequately  handle  such 
scenarios.  While  part  of  these  effects  might  be  reflected  in  unemployment 
rates  and  wage  rates  for  youth,  important  nonpecuniary  aspects  of  the 
value  of  job  training  and  job  security  would  nut  be  adequately  represented. 

In  the  long  run  lliese  type  of  factors  could  play  an  unportant  role  in 
determining  changes  in  enlistment  supply. 

Rouglily  1 out  of  2 high  school  graduates  enter  college.  The  higlu-r 
education  market  is  thus  a major  competitor  for  the  services.  The 
attractiveness  or  nonattractiveness  of  the  education  market  can  also  be 
viewed  in  several  dimensions: 

1 ) Cost  of  college 

2)  Returns  from  college  educatitin 


-19- 


i 


I 

i 


I 


3)  Availability/accessibility  of  college 

4)  Nonpecuniary  benefits  of  college 

Costs  of  college  education  have  been  rising,  while  many  observers 
feel  the  returns  in  terms  of  increased  lifetime  wages  are  declining.  Many 
observers  predict  an  increasing  gap  between  college  costs  and  availability 
of  funds  to  finance  college  education.  The  supply  of  college  graduates  i^ 
also  predicted  to  significantly  exceed  the  demand.  This  situation  seems 
to  be  leading  to  a new  competitive  professionalism  among  vouth.  These 
dynamics  could  have  significant  influence  on  the  military  labor  market. 
College  education  has  also  been  made  more  accessible  to  increasing 
numbers  through  local  2-year  colleges.  Enrollments  in  two-year  colleges 
have  been  booming.  Most  enlistment  models  have  ignored  the  education 
market  as  an  influence  on  enlistments.  A few  have  incorporated  this 
variable  by  factoring  out  the  number  of  college  enrollees  from  the 
population  variable.  However,  the  college  market  could  become  a more 
significant  influence  on  enlistments  if  the  proportion  of  enrollees  continues 
to  decline.  Adequate  consideration  has  generally  not  been  gi\-cn  to  the  role 
of  the  education  market  on  enlistment  behavior. 

Military  wages  and  benefits,  of  course,  play  a critical  role  in 
enlistment  behavior.  The  primary  variable  used  in  enlistment  supply 
analysis  is  the  RMC  military  pay  discounted  over  the  enlistment  period. 

The  RMC  pay  includes  the  estimated  value  of  lax  advantages,  housing 
and  food.  However,  some  benefits  such  as  the  G.  i.  Hill,  travel  and 
training  opportunities  have  not  been  incluchul  in  supply  analysis. 
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The  number  and  characteristic  of  17-21  year  olds  is  a prime 
supply  determinant  also.  Factors  that  need  to  be  considered  include: 

1)  Population  of  17-21  year  olds 

2)  Educational  characteristics  (high  school  graduates) 

3)  Mental  characteristics  (technical,  reading  skills) 

4)  Health  characteristics  (physical  standards) 

The  composition  of  the  17-21  prime  enlistment  pool  will  change 
substantially  in  the  next  25  years.  The  enlistment  pool  will  be  smaller 
by  about  20  percent  by  1991.  The  educational  characteristics  may  also 
change  in  the  next  25  years.  However,  the  percent  of  persons  obtaining 
a high  school  diploma  has  been  relatively  stable  at  75  percent  over  the 
last  5 years,  although  the  proportion  of  black  graduates  has  been 
increasing.  Recent  experience  in  mental  qualification  trends  tend  to 
show  slight  decline  in  verbal  and  mathematical  ability. 

Finally,  attitudinal  and  cultural  trends  could  play  a dominant  part 
in  enlistments  over  a long  time  period.  Recent  post-Vietman  War  trends 
show  more  favoralsle  attitudes  toward  the  military.  Other  factors  that 
need  to  be  considered  include  family  formation  trends  and  job  atxi  work 
orientation.  Changes  in  timing  of  marriages  and  child  bearing  among 
younger  people  may  play  a role  in  enlistnumt  behavior. 

Most  of  the  modeling  of  military  supply  lias  concentrated  on  factors 
that  influence  supply  in  the  short  run  (0-3  ye.irs).  For  making  short  term 
projections,  these  modils  are  adeijuate.  Ilowe.er  tor  jirojection:;  ovi-r 
a 25-year  period,  consideration  nei'ds  to  be  given  to  otlier  factors  which 
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can  influence  supply  over  the  long  run.  Examples  of  short  run  factors 
include  unemployment  and  relative  military/civilian  wages.  These  are 
factors  which  can  change  over  a 0-3  year  period,  and  if  they  change,  we 
expect  enlistment  supply  to  change  relatively  quickly  (0-1  year)  in 
response.  However  models  that  measure  the  effects  of  tlicse  short  run 
factors  have  to  assume  a relatively  unchanging  world  except  for  those 
factors.  To  project  future  long-term  enlistments  with  increasing  levels 
of  confidence  requires  that  we  begin  to  understand  more  about  what  role 
these  long-run  behavior  factors  play  in  enlistment  behavior.  Research 
aimed  at  the  future  of  the  volunteer  force  needs  to  focus  increasingly  on 
dynamic  models  of  the  labor  market,  including  microsimulation  and 
closed  form  analytical  models.  Such  models  are  superior  to 
regression  models  for  predicting  some  of  the  longer-term  dynamics  of 
the  youth  labor  market. 
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CHAPTER  2 

' 

BRIEF  REVIEW  OF  SELECTED  STUDIES  ON  ENLISTMENT  SUPPLY  I 


There  have  been  numerous  studies  intended  to  measure  the  enlist- 
ment response  to  changes  in  certain  economic  as  well  as  in  noneconomic 
variables.  These  studies  in  order  to  be  comparable  need  to  be  divided 
into  4 groups  as  shown  in  Figure  1 . Time  scries  and  cross  sectional 
models  have  well  known  differences  when  estimating  economic  parameters 
and  comparison  of  results  between  tliese  two  methods  needs  to  be  done 
cautiously.  For  military  supply  analysis,  studios  performed  using  data 
prior  to  1970  have  a major  difference  to  those  using  post  1970  data.  Prior 
to  1970  vol'  tcor  enlistment  supply  could  only  be  estimated  by  including 
a draft  variable  in  the  model  to  separate  out  the  effects  of  the  draft  from 
volunteer  enlistments.  After  1970,  analysis  of  lottery  numbers  made 
volunteer  enlistment  estimates  independent  of  tlie  draft.  The  lottery  data 
enabled  more  accurate  estimates  of  volunteer  enlistments  to  be  made. 

The  lottery  also  changed  the  dynamics  of  the  draft  in  that  draft  pressure 
was  known  far  in  advance  of  actual  ervlistment.  For  this  reason,  time 
scries  models  wliicli  include  a draft  variable  for  pre-1970  data  will  have 
difficulty'  fitting  post  1970  data.  For  tliese  reasons,  analysis  doiu>  of  pre- 
1970  clata  is  of  lesser  importance  than  analysis  of  past  1970  data  in 
forecasting  volunteer  enlistments.  Ri'views  of  thesi-  studies  are  contained 
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Pre-1970  Data 


Post  1970  Data 


Cross  Sectional  Cross  Sectional 
Pre-1970  Data  Post  1970  Data 


Time  Series 


Time  Series 


groups. 

3/ 

A recent  time  series—  study  disaggregated  monthly  enlistment 
data  (1970-1975)  by  mental  category  and  educational  attainment.  Volunteer 
enlistments  were  calculated  using  lottery  data.  The  dependent  variable 
was  the  ratio  of  monthly  volunteer  enlistments  to  the  17-21  year  old 
population.  Regressions  were  run  for  CAT  12  HS,  CAT  3 HS  and 


CAT  1,2  NMS  for  each  service.  Independent  variables  were  the  ratio  of 
military  to  civilian  pay  and  the  16-21  year  olds  out  of  school  unemployment 
rale.  Three  model  formulations  were  tested  - linear,  Cobb  Douglas  and 
a multiplicativc/linear  model.  Wage  elasticities  range  from  ,6  to  1.7 
depending  on  service  and  quality  group.  Unemployment  elasticities  for 
higher  quality  groups  range  from  .4  to  1,25,  while  for  lower  quality  groups, 
unemployment  elasticities  are  negative. 

A recent  study  by  Cooper  reports  time  series  results  based  on  a 
logistic  model  formulation  where  coefficients  are  estimated  by  pooling, 
semiannual  volunteer  data  from  eacli  s»-rvice  during  the  period  6/70  to  t /7t,. 
The  measure  of  enlistment  supply  is  the  ratio  of  (h\  T I-lll  liigl'  school 
graduate  cnlistnu-nts  to  a weighted  17-21  yi-ar  old  hig.h  school  g.raduati- 
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population  measure.  Each  cohort  in  the  17-21  year  old  group  is 
weighted  according  to  the  relative  proportion  of  enlistments  in  this  age 
group.  Independent  variables  include  production  recruiters,  ratio  of 
military  to  civilian  pay,  unemployment  rate  for  18-19  year  old  males, 
and  a seasonal  dummy.  The  reported  coefficients  were  estimated  by 
pooling  data  from  each  service  and  constraining  the  coefficients  to  be 
the  same  for  each  service.  The  author  also  states  that  separate 
coefficients  were  estimated  for  each  service  and  that  the  individual 
service  coefficient  in  no  case  differed  significantly  from  the  pooled 
estimates.  The  results  show  each  of  the  independent  variables  to  be 
statistically  significant.  Wage  elasticities  ranged  from  . 75  to  1.5, 
recruiting  elasticities  between  . 18  to  .31  and  unemployment  elasticities 
from  . 11  to  . 27.  Generally,  the  quality  of  tlie  fit  is  dependent  on  the 
service  with  better  fits  being  obtained  for  the  Army  and  Navy  (R^=  . 7 to  . 9 
and  poorer  fits  for  the  Marine  Corps  and  Air  Force  (R  = . 3 to  . 5).  The 
author  mentions  one  major  reservation  in  interpreting  the  results. 

The  recruiting  and  wage  variables  are  highly  correlated  (r  = .9),  thus 
estimates  tend  to  be  unstable  if  small  variation  in  assumptions  are  used 
in  the  model. 

An  additional  estimation  assumption  should  bo  meTitioned  for  time 
scries  models  in  tiie  1970-  1975  period.  Wage  ela  stieitiirs  are  sensitives 
to  whether  draftees  with  high  lottery  numbers  in  the  1970-1972  period 
are  iniludi'd  .is  volunli'ers.  Tlie  first  study  inelufied  these  firaflees  as 
volunteers,  while  the  Coopi-r  stiuly  has  excluded  tliem. 
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Dan  Huck  and  Jerry  Allen  of  General  Research  Corporation  (GRC) 
have  estimated  supply  elasticities  utilizing  a cross-sectional  model  based 
on  CY75  data  for  CAT  l-UI  A high  school  graduate  enlistments  for  each 


service.  The  model  includes  as  independent  variables  recruiters  on-station, 
qualified  military  availablcs,  civilian  pay,  and  unemployment.  The  data 
utilized  by  GRC  also  has  two  major  improvements  over  previous  cross- 
sectional  estimates.  First,  the  population  variable  used  measures 
qualified  military  availables  (QMA).  This  variable  was  devised  through 
extensive  work  with  Census  and  AFEES  data.  The  final  QMA  variable 
represents  only  those  17-21  year  olds  who  are  high  school  graduates  in 
mental  category  I-III  A and  are  physically  eligible  and  not  continuing 
advanced  education.  Thus  variation  among  states  due  to  differing  mental 
and  physical  characteristics  as  well  as  differing  educational  opportunity 
have  been  eliminated.  Secondly,  the  dependent  variable  was  CAT  I-III  A 
enlistees,  whereas  most  previous  cross-sectional  measurements  used  a 
broader  enlistment  group  (CAT  I-III).  Due  to  the  fact  that  CAT  I-UI 
enlistments  arc  not  supply  limited  for  each  service,  results  of  these 
previous  models  tend  to  be  harder  to  interpret. 

The  main  results  of  tlie  GRC  study  show  population  elaslieitios  to 
be  positive  and  significant,  but  less  than  oi\e.  For  the  Army,  Navy  and 
Marine  Corps,  population  elasticities  are  in  tlie  .*1  to  ,5  range,  while 
the  Air  Force  population  elasticity  is  . 1.  Unemployment  elasticities  are 
significant  and  positive  for  the  .^rmy  ami  Air  Fo  ri  e and  estiriKited  t<i  he 
ajiproximat ely  ."I,  whili'  the  Na\'y  and  Marine  (iorjis  show  no  signilicant 


unemployment  effects.  Wage  elasticities  are  positive  and  significant  for 
the  Army  and  Navy,  but  not  for  the  Air  Force  and  Marine  Corps.  The 
Army  wage  elasticity  estimate  is  1.48,  while  the  Navy  estimate  is  . b5. 
Finally,  recruiting  elasticities  are  positive  and  significant  for  each 
service  and  range  from  .46  to  .81. 

The  characteristics  of  the  four  measurements  are  compared  in 
Table  1 . In  comparing  the  models  the  main  item  of  interest  is  the 
extent  to  which  the  forecasts  of  the  models  differ.  In  this  writer's 
opinion  more  effort  should  go  into  comparing  model  forecasts  than  in 
comparing  individual  supply  elasticities.  Elasticities  are  strictly  not  com- 
parable between  models  and  such  comparisons  fail  to  take  into  account  the 
holistic  nature  of  a model.  Supply  elasticities  will  vary  depending  on  the 
model  formulation,  variable  definition,  other  variables  included  in  the 
model,  and  estimation  procedure.  What  would  be  desirable  at  this  stage 
of  research  is  to  provide  a uniform  set  of  assumptions  about  the  future 
to  each  model  team,  and  to  have  forecasts  produced  from  each  model. 

It  should  bo  emphasized  that  producing  a set  of  assumptions  that  can  be 
plugged  into  each  model  is  not  always  a trival  task.  Specification  of 
wage  and  unemployment  scenarios  for  instance  must  bc'  interpreted  in  terms 
of  the  particular  variable  used  by  each  model.  General  unemployment 
rates,  for  instance,  must  be  converted  to  various  youth  unemployment 
rates. 


L 


-28- 


ration,  N^cLcan,  V^ir^inia 


At  the  present  time,  forecasts  under  a uniform  set  of  assumptions 
is  not  available  from  the  models.  In  place  of  this,  comparison  of  supply 
elasticities  will  be  done  while  recognizing  that  strict  comparability  is  a 
somewhat  risky  procedvire.  However,  comparing  elasticities  can  provide 
a picture  of  broad  areas  of  agreement  and  disagreement  as  long  as  the 
criteria  for  agreement  and  disagreement  allow  room  for  individual 
variation  due  to  mathematical  model  formulation,  variable  specification, 
estimation  procedure  and  effect  of  additional  model  variables. 

Two  comparisons  of  model  elasticity  arc  made  here.  Table  2 
compares  estimates  of  DOD-wide  pay,  unemployment,  population  and 
recruiting  elasticities  from  3 measurements  of  enlistment  supply. 

Table  3 compares  measurements  of  enlistment  supply  for  tlic  wage  and 
unemployment  elasticities  for  each  service.  Several  small  adjustments 
noted  in  the  footnotes  to  Table  3 to  the  actual  reported  results  were 
made  in  order  to  obtain  an  estimate  which  was  comparable  for  total 
DOD  CAT  I-III  IIS  enlistments.  There  is  general  agreement  about  the 
sign  and  significance  of  the  pay  and  unemployment  variables.  The  results 
show  tliat  ii  one  percent  increase  in  the  military/civilian  pay  ratio  wtjuld 
bring  a . 8 to  1.1  percent  increase  in  enlistments.  Also,  a 1 percent  incri;ase 
in  the  youth  unemployment  rate  would  bring  a . 2 to  . 3 percent  inereasc 
in  enlistments.  The  major  differences  in  the  models  occur  foi-  ri'cruitmg 
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Models  for  POD  Wide  Cat.  I-III  H.S.  Kalis iinenls 


I 

t 

i 


Unemplovment 

Rec  ruitinu 

Population 

Cooper 

1.1 

. 2 

.3 

1.0- 

Amey,  et  al— 

1,  1 

. 3 

_4/ 

1. 0-^ 

Huck,  Allenl^ 

. 8 

. 2 

.6 

. 4 

1.  Estimates  are  from  the  constrained,  ]30oled  semi-annual  time  series 

estimates  for  all  services  for  Cat,  I-lII  H.S,  enlistnients.  \ 

2.  Estimates  are  taken  from  DOD  monthly  time  series  estimates  using 
a weighed  average  of  Cat.  I-II  H.S.  and  Cat.  Ill  H.S.  results. 

3.  Estimates  are  taken  from  cross  sectional  results  from  each  service 
weighed  across  services  and  extrapolated  from  Cat.  I-II  H.S., 

Cat.  I-IIIA  H.S.  groups  to  form  an  approximate  DOD  estimate  for 
Cat.  I-III  H.S.  enlistments. 

4.  Recruiting  variable  not  included  in  model. 

5.  Population  elasticity  assumed  to  be  one. 


and  population  elasticities.  The  cross-sectional  model  estimates  a much 
higher  recruiting  elasticity  than  the  time  series  model.  Also  the  cross- 
sectional  population  elasticity  is  much  lower-  than  the  elasticity  assumed 
in  the  time  series  models.  One  reason  for  the  disagreement  of  recruiting 
elasticities  might  be  the  high  correlation  that  exists  between  recruiting 
and  pay  in  Cooper's  measurements,  and  the  high  correlation  that  exists 
between  recruiting  and  population  in  the  Iluck,  Allen  model.  This 
correlation  makes  the  recruiting  coefficients  somewhat  unstable.  In 
addition,  there  are  numerous  variable  definition,  model  formulation  and 
estimation  procedures  which  might  account  for  the  differences. 

The  agreement  at  the  DOD  aggregate  level  masks  a good  deal  of 
difference  in  the  models  at  the  individual  service  level.  Since  the  Cooper 
results  for  each  service  are  not  yet  published,  Table  4 shows  a comparison 
of  the  remaining  two  models  for  each  service.  Generally,  the  time  series 
model  provides  higher  pay  and  unemployment  elasticities  than  the  cross- 
sectional  model.  Agreement  is  better  for  the  Army  than  the  other  services. 
The  disagreement  is  not  surprising  given  that  different  bias  exists  in  time 
series  and  cross-sectional  measurement.  More  difl'e  r.-nces  would  also  hr 
expected  in  service  results  sinci-  i.;ach  scrvici-  enlisliiirnts  are  subject  to 
inter-service  competitive  effects  which  are  not  included  in  the  model. 
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Table  4 

Comparison  of  Time  Scries— and  Cross  Scctionnl  MocitM  t~~la.stic  ities  — 


Pay  Ratio 


Unemployment 


Army 


Time  Series 
Cross  Sectional 


1.2 

1.3 


. 4 
. 3 


Navy 


Time  Series 
Cross  Sectional 


,9 

6 


5 

0 


Air  Force 


Time  Scries 
Cross  Sectional 


8 

0 


9 

3 


Marines 


Time  Series 
Cross  Sectional 


7 

0 


1.  3 

. 0 


1/ 


Amey,  D. , A.  r'echti'r,  D.  Grissmer,  and  G.  Sica,  loc.cit. 
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Iluck,  Daniel  F.  aiifi  Jerry  Allen.  Su  s t a i n i n V i>l  u n 1 1 ■ e r Ktil  i s I nieni ;;  in 
th<;  Dc’cadi.'  Aliearl-  Ihe  I, fieri  of  Dt'cliniiU'  I m m 1 ,i  1 e m and  1 1 n e ni  id  i iv  1 1 1 e n ! , 
General  Uesearcli  (Joi-poralion,  Marcli  ld77  (prepared  lor  the  Oflui' 
Assistant  Sec  relary  of  Defc-nse  Manpfiwi  r and  Reserve  Affairs). 
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CHAPTER  3 

NEW  TIME  SERIES  ANALYSIS 


Two  modifications  to  the  monthly  time  series  analysis  has  been 
made  and  will  be  reported  here.  The  first  modification  is  a simple 
updating  of  the  data  base  with  more  data.  The  second  modification  is 
experimentation  with  a new  population  measure.  The  results  are 
summarized  below. 


Updated  Results  of  Monthly  Time  Scries  Mod o 1 

The  monthly  time  series  results  reported  to  the  Defense  Manpower 
Commission—^  covered  the  period  6/70  to  6/75.  Now  regressions  have 
been  run  for  4 enlistment  groups  (NAVY- 12  IIS,  3 HS  and  DOD  12  IIS,  3 HS) 
with  an  improved  data  base.  The  changes  made  to  the  data  for  the  new 
rune  are: 

1)  all  variables  were  extended  through  1/76. 

2)  the  previous  analysis  used  enlistment  variables  estimated 
from  published  data  for  the  pe-riod  1/75  to  (>/75.  These 
estimated  values  have  been  replaced  vvitli  data  derived  from 
the  CRC  enlistment  data  base. 

3)  Revised  estimates  of  tlio  civilian  inctmie  for  IS -21  year  olds 
for  1974  was  included  in  the  new  analysis. 


Appendix  A contains  the  time  scries  data  us<h1  in  the  analysis. 
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The  primary  purpose  of  extending  the  analysis  was  to  test  the 
sensitivity  of  the  unemployment  elasticity  to  extensions  of  the  data.  High 
unemployment  rates  have  been  present  only  since  the  latter  part  of  1974. 
Extension  of  the  data  through  1/76  roughly  doubled  the  number  of  points 
where  unemployment  rates  were  high. 

The  new  data  was  run  for  the  Cobb  Douglas  model  only.  Earlier 
results  showed  only  minor  differences  in  the  elasticity  results  of  those 
models  tested.  A comparison  of  the  old  and  new  results  are  given  in 
Table  5.  The  new  measurements  are  in  no  instance  statistically  different 
from  the  old  results.  The  difference  between  the  elasticities  is  not 

statistically  different  from  zero  at  the  90  percent  confidence  level.  However 
estimates  of  elasticities  have  changed  in  some  cases  with  the  new 
measurements.  For  the  Nav-y  results,  the  pay  elasticities  have  decreased 
slightly,  while  the  unemployment  elasticities  have  increased  and  have 
greater  significance.  For  Navy  3 US  enlistments,  the  uneniployinent 
elasticity  has  increased  from  . 4 5 to  .65.  The  new  results  for  DOD  12  HS 
enlistments  show  slightly  decreasing  pay  and  unemployment  elasticities. 

For  DOD  3 IIS,  both  pay  and  unemployment  elasticities  botli  increase. 

In  all  cases  the  F value  of  tlic  unemployment  coefficient  increases  for  the 
now  measurements  indicating  that  additional  data  at  high  unemployment 
rates  has  strengthened  the  confidence  that  unemjjloyment  affects 
enlistments.  The  Durbin  Watson  statistic  lias  generally  increased  in 
value  indicating  that  tlie  probability  of  missing  variables  is  somewhat 
reduced  for  tlie  new  measurement. 
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Comparison  of  Time  Series  Results 


Two  limitations  of  the  present  measurement  are  the  absence  of 
variables  reflecting  increasing  recruiting  and  advertising  resources 
during  this  period,  and  the  absence  of  wage,  unemployment  and  population 
data  for  individual  education  and  mental  category  groups.  The  recruiter 
variable  is  highly  correlated  with  the  pay  variable,  thus  making  independent 
estimates  of  pay  and  recruiting  effects  somewhat  unstable.  The  recruiting 
variable  is  not  highly  correlated  with  the  unemployment  variable.  Inclusion 
of  the  recruiting  variable  would  likely  reduce  the  pay  elasticities  and  not 
significantly  affect  the  unemployment  elasticities.  Thus  these  estimates 
probably  reflect  upper  level  limits  to  tlic  effects  of  pay. 

Inclusion  of  mental  category  and  educational  attainment  specific 
wage,  uncniployment  and  population  data  would  be  desirable  in  these 
measurements.  The  elasticities  would  not  be  significantly  affected  if 
the  correlation  between  aggregated  and  disaggregated  mental  category  and 
educational  attainment  specific  data  is  high.  For  instance,  wage  and 
unemployment  data  for  high  scdiool  and  nonhigli  sc  hool  graduates  generally 
can  be  expected  to  show  similar  trends  , .ilthough  the  aI>solute  wage  and 
unemployment  levels  will  he  different  lor  tlie  two  groups.  Age,  specific 
population  and  education  data  would  probably  improve;  tlie  signal /noise 
ratio  of  the  rnt;asuremcnt  since.,  as  will  he  shown  m the  next  sc;c  tion  , 
there  were  signitic  antly  cliffcrrenl  lr(;nci.s  by  ar.e  group  for  .some  oi  lln:.se 
variables  over  thcTasl  7 years.  Hc)wevi;r,  it  i .s  re<  omme-nded  that  future; 
time  series  measurements  try  to  dc-veloii  more-  d i s.i  i".’ r e i’,.il  e(I  measures 
of  population,  w.igc;  , education  and  unemployment  d.it  a. 


Results  With  New  Population  Variable 


The  three  measurements  described  earlier  in  this  report  use 
different  measures  of  the  population  base.  Grissmer  uses  the  civilian, 
noninstitutionalized  17-21  year  old  population  for  his  monthly  time  scries 
analysis.  Cooper  uses  a weighted  average  of  the  number  of  the  17-21 
year  old  population  times  a measure  of  the  percentage  of  this  group  who 
arc  high  school  graduates  where  the  weights  reflect  the  relative  enlistment 
rates  among  different  age  groups.  His  measure  of  the  percentage  of  high 
school  is  the  percentage  of  the  18-21  year  old  population  wito  are  high 
school  graduates.  Huck,  Allen  use  the  most  refined  population  measure 
in  their  cross-sectional  analysis.  They  define  a 17-21  year  old  population 
variable  of  diploma  high  school  graduates  who  would  be  physically 
qualified  and  classified  in  the  relevant  mental  category  group  and  who 
are  not  pursuing  further  schooling.  Nationally,  this  group  represents 
approximately  6 percent  of  the  noninstitutionalized,  male,  civilian  17-21 
year  old  males.  Census  data  and  projections  are  used  to  determine 
educational,  military  and  institutionalized  status  of  the  ijopulatiun.  A1''HKS 
data  is  used  to  estiniate  proportion  of  tlie  population  pliysicuilly  qualifiird 
and  in  various  mental  category  groups.  However  since  AFHHS  applicants 
arc  not  a random  sample  of  the  population,  some  bias  will  result  in  tliis 
cstim.ation. 

For  cross-sectional  analysis  it  is  probably  more  important  to 
refiiK'  the  pojnilation  variabli’  since  |1lly^.il  il  a id  inejilal  < ha  r.i  i 1 i-r  i s t ic 
and  cthicalii-Mial  attainnuuit  vary  widely  amoni’,  si. lies. 


..  1.  U _ 
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For  time  series  models,  over  short  periods,  physical  and  mental 
category  characteristics  change  relatively  slowly,  however  educational 
attainment  might  have  significant  variation.  Over  the  5 -year  period  from 
1970-1975  important  changes  occurred  in  the  college  educational  trends  among 
17-21  year  old  civilian  population.  Also  an  important  change  occurred 
in  this  time  period  in  the  percentage  of  men  in  this  age  group  who  were  in 
the  military.  This  is  illustrated  in  Figures  2,  3,  and  4.  A comparison 
is  made  in  these  figures  between  1970  and  1975  for  activities  of  the 
17-21  year  old  population.  For  tlie  16-17  year  old  group,  no  significant 
overall  percentage  changes  have  occurred  in  the  status  of  the  group. 

Almost  90  percent  of  this  group  is  in  school.  The  out-of-school  high 
school  graduate  group  has  increased  from  60,000  to  71,000  and  the 
number  of  out-of-school  nonhigh  school  graduates  has  increased  from 
276,000  to  319,000.  For  the  18-19  year  old  group,  significant  changes 


have  occurred  in  their  status  between  1970  and  1975.  The  percentage 
of  18-19  year  olds  out  of  school  has  increased  from  40.  3 to  46.  1 percent. 
In  1970  1.  528  million  of  this  group  were  in  school  while  in  1975,  1.951 
million  were  out  of  school.  Among  those  out  of  school,  the  percentage 
who  wnrc  high  school  graduates  has  increased  from  2f>.  1 percent  to 
31.8  percent.  1 his  group  is  the  prime  enlistment  jioul  and  the  increase 
from  .991  to  1.348  million  can  perhaps  account  for  part  of  the  volunteer 
enlistment  increasc-s  in  the  1970-1975  period.  The  increa.se  in  tlu-  out- 
of-school  group  was  accompanied  by  a percentag,e  di-cline  in  high  school 
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and  college  enrollments  for  this  group.  Declines  were  also  registered 
in  the  percentage  of  18-19  year  olds  in  the  military  and  in  institutions. 
The  changes  in  the  status  of  the  20-21  year  old  male  population  are  even 
more  dramatic.  The  percentage  of  this  group  in  scliool  (primarily 
college)  has  stayed  relatively  stationary,  however  major  changes  have 
occurred  in  the  percentage  in  the  military  (24.  5 to  9.  7),  percentage  in 
institution  (2.8  to  .6)  and  the  percentage  out  of  school  (41.7  to  58.  1). 
Among  those  out  of  school,  the  percentage  who  have  high  school  diplomas 
has  risen  from  1.094  million  to  1.  783  million,  a 63  percent  increase. 

Table  6 compares  the  changes  in  status  of  the  18-21  year  old 
population  from  1970-1975.  While  the  overall  population  has  increased 
12.3  percent,  the  percentage  increases  in  segments  of  the  population 
varies  drastically.  The  fastest  growing  portion  of  this  population  group 
is  the  high  school  graduate  who  is  not  going  to  college.  This  group  has 
increased  50.  2 percent  over  this  period.  This  growth  rate  is  4 times 
the  growth  rate  of  the  general  population.  Since  this  group  is  the  prime 
target  group  for  military  enlistees,  it  is  important  to  include  this  growth 
in  time  series  analyses.  Significant  otlier  segments  tliat  expanded  faster 
than  the  general  population  inrlude  the  Iiigh  scliool  dropout  ;.’rou])  (25.  5) 
(the  second  most  populous  enlistment  marki-t),  the  ci\ilian  population  (22. 
and  the  civilian  noninstilut  ionali/.ed  population  (26.4).  The  latter  two 
increases  reflect  a dramatic  drop  in  tlie  ]5ercent.ige  of  youth  in  the 
military  and  in  institutions.  Uasically,  this  rcTh-t  t.s  the  <mk1  of  the 
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Table 


Vietnam  war  which  was  accompanied  by  smaller  military  forces  and 
less  dissent.  The  percentage  of  youth  in  college  and  high  school  has 
grown  slower  than  the  general  population  growth.  This  may  reflect 
higher  college  tuition  costs  and  possible  perceived  reduced  return  from 
college  education. 

The  large  increase  in  the  prime  enlistablc  group  has  not  been 
previously  included  in  time  scries  analysis.  It  is  clear  from  the  above 
data  that  the  economic  dynamics  of  the  17-21  year  old  group  varies 
widely  within  their  age  group.  Thus,  future  time  series  analysis  should 
not  consider  the  17-21  year  old  group  as  homogeneous,  but  should  further 
disaggregate  by  age  cohort,  and  derive  age  specific  population,  wage  and 
unemployment  data.  It  is  also  important  in  future  analysis  to  give  more 
thought  to  variable  specification  of  tlie  population  variable.  For  instance, 
increases  in  population  of  the  prime  enlistablc  group  of  the  order  of 
50  percent  will  affect  other  variables  sucli  as  the  unemployment  rate  and 
wage  rate.  These  correlations  between  variables  in  the  analysis  make  it 
difficult  to  adequately  explain  the  observed  b<?ha\  ior  with  siugU-  time 
series  or  cross-sectional  analysis.  More  effort  nee<F:  to  go  into 
discovering  the  structural  r elationsliips  of  the  youth  l.ihor  mar):et. 

Time  or  resources  were  not  present  in  t!u'  current  contrac  t to 
extensively  pursuit  new  modeling  activity  beyond  singly  updating,  the 
Defense  Manpowi'r  Connmission  models  as  ri'jiorted  in  a T<ri‘vioii.s 
section.  However  several  regri'ssion  run.s  were  made  a.sing  a new 
jiopulation  measure.  These  runs  were  ma.de  ba.sieally  to  find  out  ho  ,v 


sensitive  the  previously  reported  wage  and  unemployment 
elasticities  might  be  to  changes  in  the  population  measures.  The 
population  measure  used  was  the  17-19  year  old  high  school  graduate 
not  currently  enrolled  in  school.  The  20-21  year  old  data  was  excluded 
since  the  draft  removed  a significant  number  of  20-21  year  olds  from  the 
population  in  1970-1973.  This  had  the  effect  of  disturbing  the  timing 
of  volunteer  enlistment  decisions  of  many  in  this  age  group  (i.  e.  , a man 
who  was  drafted  in  1973  at  age  19  may  have  voluntarily  enlisted  at  age 
20  or  21).  Ideally  17-19  year  old  high  school  graduate  enlistment  data 
should  be  used  in  the  analysis,  however,  time  or  resources  to  generate 
this  data  was  not  present.  The  wage  and  unemployment  data  was  identical 
to  that  used  for  the  previous  analysis. 

A main  effect  of  including  the  new  population  measure  is  to  furtlier 
destabilize  the  pay  elasticity.  This  is  due  to  tlie  high  correlation  which 
exists  between  pay,  population  and  the  recruiting  variable  show  in  Table  6. 

Table  7 compares  the  regression  results  for  IXDD  volunteers  when 
using  two  different  population  measures.  The  primary  effect  of  using 
the  more  specific  population  measure  is  to  reduce  the  significance  and 
size  of  tiu!  wage  elasticity.  Hasically,  this  comparison  raise's  tlu' 
possibility  that  a significant  part  of  the  increase  in  volunteer  I'nlistments 
in  the  1970-1973  ]->eriod  might  be  attributable  to  a populatioti  effc-ct  rather 
than  a wage  effirct.  Further  modeling  is  necessary  before'  any  lima 
conclusieMis  are  warranted.  1 ha.'  new  jjopula  t ie>n  variable'  doe's  not  s ign  it  i e a n!  ly 
affc;ct  tile’  uiii'inployment  el.isticilie's  or  tIu'  g.i’uc'ral  tjualily  of  fit  par.mvt'ter  s. 
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Correlation  Matrix  of  Time  Series  Variables 


Corr.oarison  of  Results  Using  Different  Population  Variables  for  POD  Enlistments 


1 

I 
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old  ci'.'ilit'n  nuninst itutionalized  population 


Corr.parison  of  Results  Using  Different  Population  Measures  for  Navy  Enlistments 


vi’ar  old  high  school  gradoafes  not  enrolled  in  school. 


Table  8 produces  similar  comparison  for  Navy  enlistments.  The 


comparison  shows  similar  trends  as  the  DOD  results. 

One  set  of  runs  was  made  allowing  the' population  variable  (POP2) 
to  be  an  independent  variable  and  using  volunteer  enlistments  as  the 
dependent  variable.  Since  there  was  a significant  variation  in  the  new 
population  variable  over  the  1970-1975  lime  period,  the  possibility  exists 
of  measuring  a population  elasticity  for  the  high  school  graduate,  not 
enrolled  in  school  population  group.  The  results  are  shown  in  Tables  9 
and  10.  Comparisons  are  also  made  in  these  tables  for  wage  and 
unemployment  elasticities  to  the  previous  results.  The  results  need  to 
be  interpreted  with  some  caution  since  a high  correlation  (.  82)  exists 
between  the  wage  and  population  variable.  For  DOD  enlistments,  the 
population,  wage  and  unemployment  variables  enter  the  regression.  For 
the  higher  quality  DOD  12  MS  group,  the  population  elasticity  is  . 32 
and  the  pay  elasticity  is  . 96.  For  the  DOD  3 IIS  group,  the  population 
elasticity  is  1,  36  and  pay  elasticity  is  . 28.  The  magnitude  and 
significance  of  the  population  and  wage  elasticity  variables  tend  to  be 
unstable  because  of  tlicir  correlation.  However,  tlie  results  would 
sugg.est  that  when  increases  occur  in  the  popul  iti'ui  of  hii;h  school 
graduates  who  flo  not  go  to  college,  increases  in  C:AT  .i  IIS  e nl  ist  im-nt  s 
increase  significantly  mon-  tlian  CA'J'  12  IIS.  Hay  raist-s  on  the  other 
hand  tmid  to  proportionally  increase  the  higher  quality  group.  'Fhe 
magnitude  .lud  significanci-  of  the  un>  niployment  elasticity  is  fairly 
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independent  of  the  particular  model  used.  However  the  pay  elasticity 
is  highly  dependent  on  the  particular  population  variable  and  model  used. 

The  results  suggest  that  previous  estimates  of  pay  elasticity  may  be  high 
due  to  a failure  to  take  into  account  the  dynamics  of  the  population. 

Further  analysis  by  age  cohorts  would  shed  additional  light  on  this 
conclusion.  The  Navy  results  shown  in  Table  10  show  population 
elasticities  that  are  significant  and  large.  The  unemployment  elasticities 
again  are  stable  across  models.  The  general  effect  of  including  the 
population  variable  is  to  reduce  the  magnitude  and  significance  of  the 
pay  elasticity. 

Conclusions 

Certain  conclusions  seem  warranted  from  the  above  analysis. 

• Recent  time  series  and  cross-sectional  models  using 
volunteer  data  in  the  1970-1976  period  show  significant  effects  due  to 
unemployment.  Unemployment  elasticities  vary  across  models  from 
. 0 to  . 6 depending  on  service  group,  mental  category,  educational 
attainment,  and  modi-1  formulation.  These  results  differ  from  earlier 

j 

models  which  generally  showed  either  a weak  unemployment  or  no  ] 

unemployment  effects.  Recent  results  are  jirobaljly  attributable  to  use 
of  volunteer  data  ratlier  than  enlistment  data,  the-  presence  of  significant 
variations  in  unem])loyment,improved  variable  .'■•pec  if  icat  ion  of  popnilation, 
and  cone  I’ll  t rat  ion  on  analysis  of  iiiidier  quality  supjily  limited  grouj).;. 

I’rndence  would  probably  indicate  that  ela  s t i c it  ie  in  the  range  of  .ii  ‘ .1 


• It  is  important  to  use  refined  population  measures  which 
take  account  of  the  physical,  mental,  and  educational  characteristics 

of  the  17-21  year  old  population.  Use  of  aggregate  measures  of  population 
for  the  period  1970-1976  hides  significant  variation  in  the  prin’ie 
enlistable  age  group  - high  school  graduates  not  enrolled  in  college. 

• Wage  elasticities  generally  fall  in  the  . 4 to  1.5  range  varying 
by  service,  enlistment  group  and  model  formulation.  Recent  results  would 
tend  to  lower  the  pay  elasticity  from  the  traditional  1.  25  to  somewhat 
lower  values  around  .75  to  1.0. 

• Time  series  and  cross-sectional  analysis  by  age  cohort  should 
provide  improved  and  more  interpr etablc  results.  Generally  the  lumping 
together  of  17-21  year  olds  into  a homogeneous  group  has  ignored 
significant  differences  in  wages,  tastes,  unemployment  and  population 
dynamics.  Isolating  age  cohorts  should  improve  significantly  the  "signal 
to  noise"  ratio  of  regression  measurements. 

• More  research  effort  should  bo  placed  in  modeling  the  dynamics 
of  the  youth  labor  market  in  order  to  deri\i;  elasticities  rather  than  reliance 
on  regression  analysis.  Significant  ani'ounts  of  information  on  llu-  statistic. U 
distributions  of  youlli  wages,  propensity  to  enlist,  tastes,  and  educ.ttional 
behavior  are  bcdnc  largely  ignored  due  to  the  laclc  of  .a  tlu-ory  relating 
these  paramc'lers. 


CHAPTER  4 


ENLISTMENT  PROJECTIONS 

General  Assumption  and  Limitations 

The  projections  will  be  based  on  the  updated  model  results  on  the 
monthly  time  series  model  whose  results  are  given  in  Table  5 . These 
enlistment  supply  equations  are  based  on  almost  6 years  of  volunteer 
supply  data.  The  equations  represent  a fairly  simplified  model  of  the 
youth  enlistment  choice  process.  Projections  based  on  the  model  are 
more  credible  in  the  short  run  where  major  changes  in  the  dynamics  of 
youth  labor  market  arc  unlikely  to  occur.  However,  for  projections 
further  out  than  5 years  assumptions  upon  which  the  forecasts  are  naade 
are  more  unlikely  to  hold.  Thus,  at  best,  the  current  long-term 
forecasts  can  provide  only  a rough  indication  of  the  range  of  variation 
which  might  occur  in  enlistment  supply  under  different  scenarios.  In  the 
5-year  time  period,  population  will  rt'main  relatively  stationary  for  the 
17-21  year  old  groiqa,  and  major  changes  in  enlistment  supjily  are  likely 
to  rise  from  changes  in  tlio  uncmi^loyment  and  n-lativi:  military /t  i\ ilian 
wage  rates,  or  from  changes  in  educational  opportunity  av.iilable  to  youth. 
However  in  the  longer  run,  several  factors  which  are  ni>t  accurately 
portrayed  by  the  current  simjilified  mocKT  arc  lil<ely  to  inijiac  t on 
etili?;tinent  rates.  These  factors  include: 

1)  Youth  va  Ilia  t ion  ol  tr.uning  and  travid  opportunities 

2)  Youth  valuation  ol  educational  ■ >jipi  > r t u 1 1 1 1 le 
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3)  Youth  attitude  toward  job  security 

4)  Changes  in  minimum  wage  laws 

5)  Youth  employment  programs 

6)  Complex  interactives  of  population  change,  unemployment 
changes  and  educational  trend  changes 

The  current  model  assumes  that  enlistments  will  doclinc 
proportional  to  total  17-21  year  old  population.  This  assumption  is  made 
because  variation  in  population  was  limited  in  the  1970-1975  period.  This 
assumption  is  reasonable  under  two  conditions; 

1)  population  changes  are  spread  uniformly  throughout  the 
17-21  year  old  popvilation.  That  is,  the  reduced  population 
in  1990  looks  exactly  like  the  1976  population  except  a 
percentage  reduction  has  occurred  uniformly  in  each 
relevant  economic  group. 

2)  Per  capita  recruiting  and  advertising  effort  remains  the 
same. 

If  population  reduction  occurs  nonuniformly  across  the  17-21  year  old 
population,  then  population  elasticities  might  be  greater  or  less  than  one. 
For  instance,  if  population  reduction  primarily  takes  place  for  higlier 
income,  higher  I.  Q.  families,  then  population  elasticities  might  be  less 
than  one.  If  population  reduction  occurs  mainly  in  those  groups  lilcely  to 
enlist  (middle  to  low  income,  middle  to  low  I.Q.  ) then  population 
elasticities  miglit  be  greater  than  one. 

The  second  condition  implies  tliat  more'  changes  in  ])(j)nilat  ion  level 
may  or  ir>ay  not  affi'ct  i-nlistments  dejjending  on  lU'cruiting  or  ad\  »M-tising 
expenditures.  Two  models  of  enlistinent  behavior  are  ])ossible.  One 
model  j>orlrays  tlie  eTilislee  as  a ”w.ilk-in"  enlistment,  influenced  to  c-nlist 
by  l.iitoi'  completely  out.ide  tlu'  inniuiilhig  and  a d\ ir  I j mg  idfort.  In 
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this  case  changes  in  population  would  impact  enlistments  directly  and  the 
population  elasticity  would  be  one  provided  condition  one  is  met.  The 
second  model  portrays  enlistments  as  "recruited  in  the  military"  so  that 
the  influence  of  the  recruiter  is  necessary  for  enlistment.  In  this  case 
population  increases  would  not  automatically  result  in  enlistment  increases 
unless  per  capita  recruiting  resources  were  kept  constant.  In  the  extreme 
case,  the  population  elasticity  would  be  zero  for  this  case  provided 
condition  one  is  met.  Actual  enlistments  fall  somewhere  between  these 
two  models  so  population  elasticities  would  be  expected  to  be  somewhere 
between  zero  and  one  provided  condition  one  is  met. 

There  is  some  evidence  to  suggest  that  population  declines  in  the  1980's 

and  1990's  will  occur  to  a greater  extent  among  upper  income  and  mental 

groups.  A special  study  by  the  Bureau  of  the  Census  entitled,  Population 

of  the  United  States  Trends  and  Prospects  states: 

"The  historic  decline  in  fertility  rate  has  generally  occurred 
first  in  the  middle  and  upper  social  and  economic  groups, 
among  whom  the  wonicn  most  often  have  tiu;  incentive  and  the 
opportunity  to  decide  how  much  of  their  adulthood  they  wish  to 
distribute  between  child  centered  and  other  types  of  roles.  " 

The  assumed  population  elasticities  of  one  would  be  expected  to  be  biased 
upward  if  population  declines  occur  to  a greater  extent  among  upper  income 
and  mental  groups.  The  population  elasticity  would  also  bi.'  Inasetl  upward 
since  at  li’a.st  .i  portion  of  I'nlislees  are  recruit^'i*  o'^otivated,  aiid  in'ci'uiter 
effort  per  capita  is  likely  to  rise  witli  a decliiu-  in  |)oi)ulation.  'Fhus  a popu- 
lation el.isticity  of  one  has  to  be  vii  wed  prc'b.iblv  .is  a "worst  case"  analysis. 
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In  the  1980-1995  time  period,  some  fairly  major  changes  will  also  be 
taking  place  in  the  labor  force.  Some  of  these  changes  will  probably 
impact  youth  wage  and  unemployment  rates,  however  some  will  not 
be  reflected  in  these  variables.  One  possible  scenario  is  a general 
tightening  of  the  youth  labor  market  caused  by  higher  college  costs, 
decreased  returns  form  college  education,  and  intense  job  competition 
from  the  more  populous  and  highly  trained  Zl-35  year  old  labor  force. 
Such  an  economic  atmosphere  might  well  change  youth  valuation  of 
military  job  training  and  travel  opportunities,  and  the  job  security 
offered  by  military  service.  On  the  other  hand,  this  economic  atmos- 
phere might  generate  changes  in  minimum  wage  law  coverage  or 
expanded  youth  training  and  cmploy-mcnt  programs.  Such  changes 
cannot  adequately  be  handled  with  the  current  model.  Except  for  the 
effect  of  government  training  and  employment  programs,  the  direction 
of  these  effects  would  be  to  make  military  enlistment  look  more  favor- 
able to  youth.  Government  employment  proyram  ai'e  also  likely  to  be 
designed  with  a view  to  n\inin\i/,ing  the  possible  effect  on  enlistments. 
Thus  if  this  scenario  holds,  declines  are  likely  to  be  less  than  predicted 
by  the  current  model. 


Projections  of  the  current  model  will  tend  to  show  larger  declines 
than  either  of  the  other  models  reviewed  here.  The  unomploymeiU 
elasticities  are  larger  than  either  of  the  other  models  and  the  popu- 
lation elasticity  is  larger  like  the  Huck,  Allen  model.  For  these  reasons, 
as  well  as  other  reasons  sketched  above,  the  current  projection  probably 
should  be  viewed  as  lower  limits  to  enlistment  declines. 

Population  Assumptions 

The  population  assumptions  included  in  the  projections  are  the  Scries  II 
and  Series  Uj.  projections  of  the  Census  Bureau.  (See  Appendix  A for  a 
discussion  of  population  projection  assumptions).  Scries  II  and  Scries  III 
projections  assume  an  ultimate  completed  cohort  fertility  rate  of  1 and 
1.7  respectively.  These  assumptions  can  be  judged  against  historical 
rates  as  shown  in  Table  11. 


Table  1 1 


Historical  Completed  Cohort 


Cohort  Groun  — 


1/ 


1900 

1905 

1910 

1915 

1920 

1925 

1930^' 

1935-/ 

1940-^ 


Fertility  Rates  of  Women  through  1*^70 

7 / 

Completed  Ferlilitv  Rate  — 

2.  54 
2.  33 
2.  24 
2.  40 
2.  70 

2.  89 

3.  10 
3.  07 
2.  72 


U 

Birth  year  of  women  in  Colu>rt  Croup 

2/ 

Cunnil.itive  birlli-i  per  worn, in 
3/ 

I’-.lSecI  tmavlii.il  e\jii  Ii  iui  lliroUi'.li  F*7t).iii(|  ] I r 1 1 ) 1 I I n m s nl  birllis  belv.ei’i 
women  of  ages  30  arid  15. 
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The  data  in  Table  1 1 shows  that  the  historical  completed  fertility- 
rate  has  ranged  between  2.  24  and  3.  10  for  the  wor'en  cohorts  between 
1900  and  1935.  The  lower  cohort  rates  reprcseiu  the  dip  in  births 
during  the  depression  years  while  the  peak  rati's  represent  births  in 
the  post  World  War  II  period.  There  are  indications  that  the  1940, 
1945,  1950,  and  1955  cohorts  of  women  %vill  show  an  ultimate  fertility 
rate  below  the  1930,  1935  group.  The  fertility  rate  of  tliese  cohorts 
will  mainly  determine  the  17-21  year  old  population  in  10t>3-2000. 
Table  1 2cornpares  the  current  fertility  rate  lor  these  cohorts  to  the 
fertility  rate  experienced  by  the  birth  cohort  of  5 years  l arlii  r. 

Table  12 

Comparison  of  Curn'nt  Fi-rtilitv  Rate  for  1^*40.  ^0.  Chil'.<)r(s 

with  Currenl  Fertiliiv  Rate  of  t'ohori  3 'S'eai-s  i !,i  id  i.-  r 

Cumulative  Ferlilitv  i\at.-s  " 


Cohort 

Up  to  Age  20 

Up  to  Age  25 

U p to  Agi.’  30 

1935 

3 87 

1600 

2529 

1940 

430 

159  2 

229  8 

1945 

36  2 

1 21  8 

23] 

1950 

280 

* 

Live  births  per  1000  women 


The  data  shows  for  instanei-  that  for  llu-  1‘>15  .le.e  cohort  of  women,  ih.  i-c 
were  2529  cumulativi'  births  p<-r  1000  women  ti|)  1o  .i;o  'th  l-'or  the  l'*  K) 
cohort  of  women,  there  were  only  2298  births  per  I OOt)  women  Ihrouidi  .i  ;«  3(i. 
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Thus  the  1940  cohort  has  experienced  a 9 per  cent  reduction  in  births 
compared  to  the  1935  cohort.  Comparing  the,  1940  to  1945  cohort,  up 
to  age  25,  a 24  per  cent  reduction  in  births  have  occurred,  while  a 23 
per  cent  reduction  has  occurred  in  the  1945  and  50  cohorts  up  to  ago  20, 

These  reductions  essentially  illustrate  the  fertility  behavior  changes  in 
the  period  1965-1970,  These  lowered  birth  rates  have  continued  through 
1975.  The  ultimate  completed  fertility  rates  of  women  in  these  cohorts 
depends  essentially  on  whether  these  reductions  in  births  arc  simply 
delayed  births  or  whether  they^  represent  permanent  changes  in  fertility 
behavior.  For  projecting  enlistments  past  1990,  we  have  chosen  Series  II 
(2.  1 ultimate  completed  fertility  rate)  and  Series  III  (1.  7 ultimate  completed 
fertility  rate)  Census  projections  for  the  following  reasons.  It  is  probable 
that  certain  causes  of  tlie  declining  birth  rates  such  as  availalaili ty  of 
reliable  contraceptives  and  the  changing  roles  and  aspirations  of  women  are 
perniiinont  and  will  continue  to  be  reflected  in  fertility  behavior.  The  current 
completed  fertility  rate  of  women  who  are  primarily  through  tlieir  child  Ijearing 
years,  (1940  cohort)  is  2.72.  This  group  had  available  to  them  new,  modern 
birth  control  methods  and  expi'rienced  a chang.e  of  womon's  attilnd'  s onlv 
duiing  tin  ir  latter  child  binwing  ye.irs.  Thus  it  is  likely  th.it  lonipleled 
fertility  rates  will  dip  lurthei'.  1 lu'  usi'  ol  Si  rii’s  II  .iiid  .Serii  s 111  projeeiiinis 
seeni  to  bo  a compromi'U'  between  current  fertility  lieli.ivior  (closer  to  .Series  Ml) 
and  historic.''l  behavior  (2.7)  l.iiang  into  account  recent  cli.ini'.es  which  jirotjably 
are  pc  r 1 n.i nen l . 
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Unemployment  Assumptions 

The  unemployment  projections  used  here  are  Cong  ress  ional  budget 
office  projections  for  1977-1980  (shown  in  Table  13).  P'or  after  l‘*80  we 
have  assumed  two  rates  of  17.  5 and  11.0  which  represents  the  lowest 
and  highest  projected  or  actual  annual  rates  in  the  1970-198Z  period. 
While  unemployment  rates  will  vary  over  the  198Z-2000  period,  we 
have  tried  to  create  bounds  for  the  oscillation  in  enlistments  due  to 
unemployment  rates. 


Table  ]3 

Projected  Annxial  Uneniplov nient  Rates  for 
16-Zl  Year  Old  out  of  School  Youths 


1977 

1978 

1979 

1980 
1985-ZOOO 


16.  4 
15.  1 
1 3.  6 
1 2,  3 

11.0-17.6 


Wage  .Assumptions 

Over  the  long  term,  military  wagt.’s  are  likely  to  keep  pace  with  civilian 
wages  of  comparable  groups.  Legislated  pay  raise.-,  .ire  aimi-d  .it  compar.i- 
bility.  However  in  recent  years  afti-r  the  larg.e  ji.iv  incre.isi',  niilit.iry  wag.es 
have  declined  witli  res[)ect  to  civili.m  w.iges  of  the  order  of  2 per  cent  annually. 
This  tluc  to  Presidential  jiay  caji.s  on  fedi-ral  p.iy  rai.sei;.  Over  the  short  run 
this  let  hnitjue  may  be  used  ti>  continue  this  trend.  However,  we  h.ive  assumed 
in  our  jirojection  that  milit.iry  and  civilian  waip--;  rem.iin  t onijM  r.ilile  at  the 

1976  level. 
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Projections  are  made  only  for  enlistees  who  are  high  school  uraduatcs 

with  Mental  Categories  I-III.  These  enlistees  presentlv  comprise  over 

50  percent  of  service  accessions.  Their  quality  and  effectiveness  as 

enlisted  men  are  critical  to  the  capability  of  each  service.  Significant  declines 

in  enlistment  from  this  group  mean  drawing  more  enlistees  from  lower  quality 

groups,  youths  who  are  non-high  school  graduates  and  in  Mental  Category  FV. 

Lower  quality  groups  have  higher  attrition  rates,  higher  training  costs,  and 

inadequate  performance  in  high  skill  jobs.  Estimates  of  supply  equations 

for  lower  quality  groups  are  less  accurate  than  those  for  higher  quality  groups 

because  supply  of  youths  from  lower  quality  groups  ha\e  generally  been 

controlled  by  the  Nav~\’  and  DOD  in  the  1970-75  period. 

The  form  of  the  equations  used  for  the  projections  is 

M. 

E..  = 12  P.  c*i  (^)  1 (U.)'i 

J C,  j 

where 

E.^.  = annual  enlistees  in  quality  group  i in  year  j 

P.  - 17-21  vear  old  ci\’ilian  male  popvilation  in  ',eai-  i 
J ' 

a.  - a constant  determined  bv  regn-ssion 
1 

M.  - military  pay  in  ycai-  J 

C . civilian  wa i;e  i n v 'a  r i 
J ... 

b.  - pay  elasticity 

U.  - 16-21  ye.ar  old  (out  of  school)  unempbuonent  r.iti'  in  year  j 

c.  •-  unemployment  elasticitv 

T.i  1 >1'  • a r I \ 1 ■ till  I • 1 1 : t r I 1 1 1 d . M : j'i  c i e nt  s n ‘i  c d fo  r I h*'  p r o iei  t i or  .if  • ■ 1 1 ! i ■ ' ■ • ".t 

SU])pl Ml  tin:.  M p.  1 1 I . 
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F our  scenarios  wore  assumed  for  each  enlistment  group.  They  are: 

1)  Series  III,  high  unemployment  scenario 

2)  Series  II,  high  unemployment  scenario 

3)  Series  HI,  low  unemployment  scenario 

■ 4)  Series  II,  low  unemployment  scenario 

Projected  unemployment  rates  were  used  through  1980,  For 
1985-2000,  a low  and  high  unemployment  curve  is  shown.  Tlie  low  and 
high  unemployment  scenarios  provide  bounds  to  enlistments  for  the 
1985-2000  projections.  For  projections  in  1995-2000,  both  Series  II  and 
Series  III  projections  are  shown.  Figures  5-8  show  the  projection 
results.  The  figures  arc  plotted  to  show  the  ratio  of  enlistments  in  the 
projection  year  to  enlistments  in  1976.  The  actual  values  are  shown  in 
Table  14.  The  projections  show  several  interesting  trends. 

• H unemployment  rates  continue  to  decline  in  the  1976-1980 
period,  and  unemployment  rates  oscillate  between  traditional 
high  and  low  Levels  in  the  1977-2000  time  period,  then  ■ 

the  period  of  maximum  quality  enlistments  in  the  1075-2000 
time,  period  will  be  197()-l077.  The  quality  of  enlistnumts 
during  1076-1977  luis  been  bettor  than  durinu  the  draft 
period,  so  thei-e  is  some  room  for  dv’clining  quality  and  still 
remaining  iti  the  rec’on  of  historical  ciu.tlits'  raK's.  As  far 
as  tlic  volunteer  force  is  concerned  howeier,  th('  peak  of  the- 
quality  i;;  'irobaidy  now. 

• This  projectiuti  model  shows  that  hirji  (pialily  enlistments 

could  dip  hy  almost  40  pi'i'ci'iil  in  the  (in,e  I'lMme  nro\ ided 

unemployment  rates  are  low  and  Sern's  11!  pojuil ation  jirojeition 
are  aecurale  (lertility  rati'  ol  1.  71.  Ihe  m,i;-;  in  enn  cir  ip 
predicted  hy  thn.  model  is  i’,r«'.iler  tlian  would  be  slio-.vn  hv 
other  enli'Onu  nt  miulel;:  re\iewed  hej-e,  and  slionlfl  prob.ilily 

be  c oiis i(h- r ed  .is  ,i  i on;  ei  vati\-e  or  low  le\  rl  Innit  innate 
lor  Jilaminq',  jmi  jv  i si,- 


roifction  of  DOD  III  HS  Enlistments  to  2000  under 
4 Population  and  Unemployment  Scenarios 


Projection  of  Navy  12  HS  Enlistments  under  4 Population 
and  Unemployment  Scenarios 


of  Navy  III  HS  Enlistments  to  ZOOO  under 


Table  14 

Proiection  of  Enlistments  through  2000 


DOD  1 2 HS 


1977  .99 

1978  .97 

1979  .93 

1980  .89 
1985 

Low  Unemploy.  . 76 

High  Unemploy.  . 91 

1990 

Low  Uncmploy.  . 72 

High  Unemploy.  . 85 

1995 

Low  Unemploy. 

Series  II  . 69 

Series  III  .63 

High  Uncmploy. 

Series  II  , 82 

Series  III  . 75 

2000 

Low  Unemploy. 

Series  II  . 82 

Series  III  . 70 

High  Uncmploy. 

Series  II  . 97 

Series  III  . 83 


DOD  3 HS 

N 12  HS 

N 3 HS 

.98 

00 

. 97 

.95 

.95 

.93 

.91 

.90 

. 87 

. 86 

. 86 

. 81 

. 73 

.72 

. 67 

.91 

.91 

. 91 

.68 

■ .68 

.63 

. 85 

. 85 

. 85 

, 66 

.65 

.61 

.60 

.60 

. 56 

. 82 

. 82 

. 82 

. 75 

. 75 

. 75 

. 78 

. 77 

. 72 

. 66 

. 66 

.61 

. 97 

. 97 

. 97 

. 83 

. 83 

. 83 
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• Under  all  projections,  the  most  vulnerable  period  for  the 
volunteer  force  will  be  periods  of  low  unemployment  in  the 
1985-2000  time  frame.  Even  under  pessimistic  population 
projection,  population  begins  to  rise  again  in  19^^5-2000 
due  to  a second  wave  baby  boom,  and  under  more  optimistic 
population  assumptions  the  population  rises  rapidly  in  the 
1995-2000  time  frame. 

• If  unemployment  declines  according  to  current  OMB 

proje  ctions,  and  if  the  historical  relationship  exists  between 
general  unemployment  and  youth  unemployment,  then 
CAT  I-llI  ns  enlistments  for  DOD  and  the  Kavy  will  decline 
by  1980  by  13  to  17  percent.  This  decline  would  bring 
quality  indicators  to  more  historical  levels  for  the  Navy  and 
DOD.  Declines  of  this  magnitude  are  probably  manageable. 

• Periods  of  low  youth  unemployment  during  the  1982-1990 
time  frame  will  probably  bring  serious  reappraisal  of  the 
volunteer  force  under  current  military  manpower  policies. 

This  is  partly  due  to  the  fact  that  shortfalls  in  high  quality 
enlistments  will  fall  unevenly  in  the  services  witli  the  Army 
and  Marino  Corps  probal:>ly  feeling  the  effects  first.  At  such 
time,  manpower  planners  would  be  looking  at  least  at  a 5-15 
year  period  of  continuallv'  declining  population.  A return  to  the 
draft  would  look  lil'Ce  an  attractive  option  to  many  at  this  time-. 
Universal  service  would  also  look  more  attractive  than  now 

as  the  population  and  the  costs  would  fall  in  the  1985-1995  period. 
These  options  seem  reasonable  enough  to  include  in  long-range 
planning  options. 

• Should  youth  unemployment  rates  remain  at  relatively  liigh 
historical  levels  due  to  the  competition  from  the  more  populous 
and  better  trained  21-35  year  old  group  during  the  1985-2000 
period,  the  largest  estimated  percentage  decline  in  high  quality 
enlistments  would  be  18  percent  using  Scries  IJ  and  25  percent 
using  Scries  111.  Since  these  estimates  represent  lower  level 
estimates,  under  tight  y'outh  labor  market  conditions,  declines 
could  probably'  be  offset  by'  somewiiat  lower  quality  and  minor 
changes  in  manpower  policies. 

• The  Navy  is  more  affected  by  changes  in  unemployment  than  DOD 
cnli  stnients  as  a whole.  The  Navy  could  experience  wide  swim',  s 
ir.  quality  during  the  1977-2000  period  if  uneinjiloynient  rates 
oscillate  between  levels  encountere<l  in  1970-7(>.  Sets  ol  coii  ni  i-  r 
cyeliral  military  mannow»-r  polii  itns  will  probably  be  necessary  to 
smooth  quality  input. 
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the  options  for  sustaining  an  all-volunteer  force  in  the 
face  of  possible  serious  declines  in  the  traditional  17-21  year  old  male 
supply?  The  options  can  be  grouped  according  to  their  effect  on  supply 
or  demand.  On  the  demand  side,  the  options  include: 

1)  smaller  active  force  levels, 

2)  restructuring  the  force  to  require  less  accessions  by- 
increasing  reenlistments, 

3)  substitution  of  capital  for  labor,  and 

4)  civilianization  of  billets. 

On  the  supply  side,  the  options  include: 

1)  increased  use  of  women, 

2)  increased  use  of  men  in  other  age  groups,  prior  service 
personnel,  etc.  , 

3)  relaxation  of  physical  and/or  mental  standards,  and 

4)  increased  pay. 

Smaller  active  force  levels  would  of  course  arise  from  reduction  in 
international  tension,  or  reduction  in  overseas  commilmonl  s.  Il  nvox  cr, 
other  options  exist  for  smaller  active  forces.  These  include  increased 
reliance  on  reserves  and  civilianizations  of  active  force  billets.  C ontinued 
pursuit  of  the  total  force  concept  could  bring  active  force  level  reductions 
while  maintaining  military  strength.  Civilian  substitution  lias  been  ongoing 
since  the  start  of  the  all-volunteer  force  and  further  active  force  reductions 
through  civilianization  may  be  possible. 
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Accession  requirements  could  also  be  reduced  by  reducing  personnel 


turnover  through  increased  reenlistments.  This,  of  course,  would  mean 
slower  promotion  rates  and  a greater  percentage  of  careerists.  Some 
enlisted  men  for  instance  may  have  to  stay  at  a grade  level  for  long 
periods  of  time,  similar  to  some  civilian  manpower  systems.  The  "up  or 
out"  policy  basically  would  have  to  be  changed-to  allow  an  increased 
percentage  of  reenlistments.  However,  cost/benefit  tradeoffs  would  need 
to  be  made  taking  into  account  the  increased  returement  costs  of  this 
approach.  However,  higher  force  levels  could  be  maintained  at  lower 
accession  levels  through  this  approach. 


Substitution  of  capital  for  labor  includes  design  of  weapons  systems, 
logistics  systems  and  jnanagement  systems  requiring  loss  personnel. 
However  this  reduction  in  personnel  may  be  offset  by  requiring  more  hiehly 
skilled  personnel  where  supply  is  more  limited.  More  highly  cajDital 
intensive  systems,  while  demanding  loss  personnel,  may  also  demand 
higher  technical  lev'cls  of  competence.  Since  the  higher  qualified  personnel 
are  more  costly  to  recruit  and  may  be  in  short  supply,  a more  comprehen- 
sive look  at  this  approach  is  necessary. 

On  the  supply  side,  the  percentage  of  women  in  the  services  was 


to  enter  is  greater  than  the  requirements.  However,  no  good  estimates 
are  available  for  the  total  supply  available  if  requirements  were  raised. 


The  traditional  method  of  meeting  requirements  when  high  quality 
personnel  are  in  short  supply  is  to  lower  mental  standards  and  to  accept 
more  prior  service  personnel.  This  can  be  done  to  a point.  The  supply  of 
non-high  school  graduates  and  CAT  IV  personnel  is  much  larger  than  has 
been  previously  tapped  by  the  services.  CAT  IV  personnel  arc  currently 
running  at  less  than  5 percent  of  enlistments.  In  the  past  tins  percentage 
has  run  over  15  percent.  However,  there  is  a cumulative  spiraling  effect 
associated  with  lowei  quality.  Lower  quality  enlistees  have  higher 
turnover  rates  prior  to  end  of  service  term.  This  has  tlie  effect  of 
increasing  accession  requirements  in  the  next  y('ars.  Lower  quality  also 
means  additional  cost  associated  with  training,  which  would  put  additional 
pressure  on  the  manpower  budget. 

Across  the  board  pay  increases  in  order  to  increase  supply  is  not 
feasible.  Manpower  budgets  already  comprise  more  than  1/2  of  DOD 
spending,  and  is  squeezing  the  amount  spent  on  weapons.  Pay  raises  are 
also  a very  inefficient  way  of  increasing  supply  since  pay  increases  would 
be  made  across  the  board  for  all  personnel.  However  since  higher  quality 
I . II  ly  lj<.  ill  shortest  supply,  restructuring  the  pay  system  to  one 
• i/<d  would  lu'lp.  P.iy  would  be  increasingly  based  on 
II  ••  ■)  I (lui  iImii,  thus  allowing  higher  quality 


R.6duction  of  physical  standards  would  provide  a limited  increase 
in  manpower  supply,  but  would  have  less  impact  on  increasing  the  supply 
of  higher  qualified  enlistees. 

Finally,  a'partial  alternative  to  increasing  the  supply  is  to  achieve 
a more  effective  overall  force  level  through  selective  initiatives  by  each 
service  that  have  the  effect  of  balancing  the  supply  of  enlistees  among 
services.  This  is  already  done  by  use  of  bonuses  and  allocation  of  the 
advertising  and  recruiting  budgets.  However,  more  could  be  done  to 
more  evenly  distribute  possible  shortfalls  across  services  and  a%-oid  the 


feast  or  famine  situation  for  individual  services. 


CHAPTER  5 

MANPOWER  SUPPLY  AND  NAVY  PLANNING 


Two  eiDerging  trends  appear  likely  to  make  manpower  perlinps 
the  critical  issue  for  defense  in  the  next  8 years.  The  first  trend  is  the 
well  documented  rising  cost  of  manpower.  Manpower -related  costs  now 
comprise  about  55  percent  of  the  DOD  budget,  and  it  is  likely  to  take 
major  changes  in  manpower  policies  to  reduce  this  percentage.  The 
second  trend  is  the  supply  of  highly  qualified  enlistees  is  likely  to  decline 
beginning  around  FY  78  with  substantial  reductions  occurring  in  the 
1985-1995  time  period.  This  decline  could  bring  30--10  percent  reduction 
from  current  levels.  This  decline  will  certainly  bring  new  pressure  on 
manpower  budgets,  especially  if  the  all- s'olunteer  policy  is  continued. 

The  two  trends  of  rising  costs  and  declining  supply  will  certainly  bring  a 
reevaluation  of  the  all-v'olunteer  concept.  I’rojections  made  earlier  in  this 
report  show  that  serious  shortfalls  could  occur  as  early  as  FY  85  with 
larger  shortfalls  expected  in  the  FY  87  - FY  95  period.  What  is  important 
to  realize  however,  is  that  long-range  planning  can  probably  avert  impacts 
due  to  the  projected  declines.  However,  there  is  very  little  tliat  can  be 
done  in  the  sliort  run  once  quality  declines  have  taken  place  in  rcsjionse 
to  declines  of  this  magnitude  otlier  than  returning  to  a draft.  Our 
commitment  to  maintain  a strong-all-volunt('er  force  may  thus  r<*\'olve 
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around  our  commitment  to  sound  long-range  planning.  Such  long-range 
planning  is  traditionally  done  by  the  services  for  weapon  systems.  However, 
long-range  planning  for  manpower  is  virtually  nonexistent  in  HOD.  A 
commitment  to  the  all-volunteer  concept  means  that  personnel  is  treated 
as  a supply  limited  item  and  planning  must  be  done  within  the  realistic 
constraints  of  what  is  to  be  available.  This  means  that  weapon  systems 
design,  capital  outlays  for  facilities,  -force  level  planning  and  structuring 
must  all  be  done  within  manpower  supply  constraints.  The  weapon  system 
"design  to  cost"  philosophy  will  also  have  to  include  'design  to  manpower.  " 
Failure  to  integrate  manpower  planning  into  these  other  crucial  decisions 
will  probably  mean  that  no  alternatives  are  left  but  to  return  to  a draft 
system,  probably  as  early  as  1985. 

Most  of  the  current  manpower  and  personnel  organization  is 
concerned  with  sliort  range  planning  (0-5  years)  and  meeting  requirements 
in  this  time  frame.  The  organization  of  tliis  part  of  the  manpower  system 
will  probably  not  be  impacted  specifically  by  the  supply  question  immediately 
since  major  shortfalls  arc  probably  5-10  years  away.  However  what  is 
critical  is  that  more  organizational  resources  be  devoted  to  long-range 
manpower  planning.  Basically  a long-term  ntanpower  plan  needs  to  be 
developed  for  manning  the  services.  This  plan  would  consider  all  the 
options  available,  including  returning  to  the  draft,  and  make  recommenda- 
tions for  manning  in  the  5-20  year  time  frame.  This  long-term  manpower 


-77- 


plan  would  then  need  to  be  integrated  into  all  weapons  system  planning, 
force  level  and  structuring  planning  in  order  to  produce  a viable  defense 
plan  incorporating  manpower  constraints. 

Research  areas  which  need  increasing  attention  include  the 
following: 

1)  Supply  estimation  for  women 

2)  Substitutability  of  women  for  men 

3)  Capital/labor  tradeoffs 

4)  Civilian  substitution  for  military 

5)  Dynamics  of  the  youth  labor  market 

6)  Long-term  supply  projection 

7)  Mental,  physical  standards  cost/benefit  analysis 

8)  Life  cycle  manpower  costing 

9)  Integration  of  manpower  and  weapon  systems  planning 

Research  in  the  area  of  military  service  for  women  should 
concentrate  both  on  supply  and  substitution  possibilities.  Actual 
performance  of  women  from  experience  of  other  countries  (Israel)  as  well 
as  current  U,  S,  experience-  must  be  monitored  carefully.  Supply 
estimates  must  concentrate  on  high  mental  category  groups  since  severe 
demand  limitation  has  been  in  effect  for  wometi  since  the  start  of  the  all 
volunteer  force. 

It  is  clear  also  that  a critical  research  area  is  the  area  of  interattion 
of  the  civilian  labor  market,  educational  marki-t  and  military  lalior  market. 
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Many  models  exist  for  short-term  projections,  however,  our  under- 
standing of  the  effect  of  many  factors  which  have  long-term  effects  is 
sparse.  Also,  the  dynamics  of  the  youth  labor  market  needs  further 
explanation.  Basically  the  military  labor  market  needs  to  be  put  in  tlie 
context  of  the  national  labor  market  so  that  impacts  of  changes  in  the 
national  labor  force  and  economy  can  be  estimated.  More  research 
emphasis  should  be  given  to  microsimulalion  models  of  the  youth  market, 
and  models  of  the  national  labor  force  that  include  military  manpower 

as  a separable  element.  j 

I 

i 
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appendix  a 


Regression  Data 
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This  is  the  number  of  Navy  recruiters  on  production  during  eucli  month . 
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APPENDIX  B 


POPULATION  TRENDS  AND  PROJECTIONS  OF  THE  17-21  YEAR  OLD  MALES 
1.  Size  and  Growth 

On  July  I,  1975,  the  17-21  year  old  male  population  (including 

Armed  Forces  overseas)  of  the  United  States  was  about  10.  5 million 

and  had  increased  by  1.98  percent  during  the  preceding  year  (in 

contrast  to  the  average  annual  increase  of  2.  25  percent  during  1970-75). 

The  growth  rate  of  this  population  will  continuously  decline  to  zero  by 

sometime  during  1978  when  the  population  will  reach  the  peak  at  10.  8 

million.  The  peak  year  1978  reflects  the  historically  highest  annual 

average  number  of  births  during  1957-1961. 

Figure  1 shows  the  current  population  estimates  for  17-21  year  olds  from 

Census.  Projections  through  1991  can  be  made  with  high  confidence  since 
births  have  occurred  forlliese  cohorts.  However  from  1091  forward,  birth 

rate  assumptions  have  to  be  made.  The  three  lines  from  1991  forward  reflect 
current  Census  assumptions  of  2.7  (Series  I),  2.  1 (Series  II)  and  1.7  (Series  III). 
Current  birth  rates  are  1.8,  tltus  Series  II,  III  estimates  appear  to  be  some- 
what more  realistic  than  Series  I.  Tables  1-4  show  actual  annual  rojec tions , 
annual  percentage  changes  and  rates  of  future  population  to  107f,  for  the 

17-21  year  old  group  for  the  three  census  series  projections. 

Beginning  in  1979,  the  population  of  tlie  17-21  year  old  malms 

will  start  to  decline  and  reach  the  lowest  projected  levels  at  8.  7 million 

in  1992  in  Series  I,  8.4  million  in  1995  in  Series  II,  and  7.9  million  in 

1995  in  S<Ties  III.  These  three  lowest  hwels  reflect  1973-1974  births 
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which  are  the  lowest  since  1945.  After  1992-1995,  the  population  will 
start  to  increase  (reflecting  the  higher  projected  annual  births  beginning  in 
1974-75)  and  by  2C00  it  will  reach  12.  1 million  (at  an  average  annual 
increase  of  4.24  percent  during  1992-2000)  in  Series  1,  and  8.75  million 
(average  annual  increase  of  1.02  percent  during  1995-2000)  in  Series  III. 

The  percent  change  of  the  population  from  1975  to  2000  in  each 

series  will  be:  15.6  percent  in  Series  I,  -2,3  percent  in  Scries  II,  and 

-16.6  percent  in  Series  III. 

2.  Annual  Births 

During  1973-74,  there  were  just  over  3.  I million  births.  Tlds  is 
the  lowest  annual  figure  since  1945  and  is  well  below  the  4.  3 million 
annual  births  recorded  durmg  1957-61.  The  two  projection  series 
(Series  1 and  II)  presented  in  Table  5 show  that  the  ansiunl  number  of 
births  could  again  exceed  the  4 million  mark  in  the  next  5 years.  In  all 
three  projections  series,  the  number  of  annual  births  will  unlikely  drop 
below  the  1973-75  level  during  the  next  25  years  (Table  5). 

Except  for  an  initial  drop  in  Series  III,  the  projected  annual  births 
(determined  by  the  projected  age-specific  fertility  rate's  and  tin-  projected 
female  population  in  the  childbearing  ages)  will  increase'  until  the- 
mid-1980's  in  all  throe  projection  series.  As  tlie  re-sult,  tlie  17-21  ye-ar 
old  population  will  start  te>  increase'  from  the  low  leva']  in  1992-1995. 

The  female  population  in  prime  cliildbearing  age:s  (IS  to  3-1)  has  increase-el 
rapidly  from  19.6  million  in  I960  te)  the  jirojecteel  33.9  million  in  19H'i, 
due  to  the  entry  ejf  the'  baby  boom  into  tlu-se'  age-  cohoi'l.'i.  I’n'caii.-.e  e>f 
lliis  incre'ase'  in  tiu'  ehildbe.i  i-ing  population;  Serii'!.  1 mil  Series  II  (in  whie  li 
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orccnt  ulianyc  in  Ai'.nual  Estimates  and  Projections  of 
17-21  Year  Old  Male  Population  frem  1976 


19B5  1990  ioo 


TABLE  B.  1 


Annual  Proiections  — of  the  17-21  Years  Old 


Male  Population  — 


Pop.  in  Year 


Year 
[Julv  1) 

17-21  Years  Old 
Total  (0001 

Annual  PercentaLje 
Chance 

Ratio; 

Pop. 

1976 

10618 

1977 

10707 

+.  84 

1. 008 

1978 

10808 

+ . 94 

1.018 

1979 

10791 

-.  16 

1.016 

1980 

10740 

-.47 

1.011 

1981 

10669 

-.66 

1. 005 

1982 

10511 

-1. 48 

.990 

1983 

10215 

-2.  82 

. 962 

1984 

9909 

1 

• 

o 

o 

. 933 

1985 

9593 

-3.  19 

.903 

1986 

9328 

-2.  76 

. 879 

1987 

9199 

-1.  38 

. 866 

1988 

9217 

+.  20 

. 868 

1989 

0145 

-.78 

. 861 

1990 

9005 

-1.5 

. 848 

1991 

8808 

-2.  19 

. 830 

— ^ Current  Population  Reports: 

Population  Estimates  and 

Pi-ojections  , : 

No.  601:  Projections  of  tlie  Population  of  llie  United  Stales;  I'lTS  to  20SO, 

Bureau  of  the  Census,  October,  1<375. 


— Includes  Armed  Forces  overseas. 


TABLE  B.2 


Series  I — ^ 17-21  Year  Old  Population  — ^ 


Projections 


3/ 


Pop.  in  Year 

17-21  Population  Annual  Percentage  Ratio:  

(000) Change Pop,  in  197h 


1992 

8706 

-1.16 

820 

1993 

8716 

+.11 

. 821 

1994 

9001 

+3.  27 

. 848 

1995 

9507 

+5.  62 

.895 

1996 

10143 

+6.  69 

.955 

1997 

10731 

+5.  80 

1.011 

1998 

11248 

+4.  82 

1. 059 

1999 

11715 

44.  15 

1.103 

2000 

12135 

+3.  59 

1.  143 

2001 

12506 

+3.  06 

1.  178 

— Fertility  Rate  of  2.7  assumed 

2/ 

— Includes  Armed  Forces  overseas 

3 / 

— Current  Population  Reports:  Population  Estimates  and  projections 

Series  P-25  No.  601;  Projections  of  the  Population  of  the  Un’led  States: 
1975  to  2050.  Bureau  of  tlie  Census,  October,  1975. 
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TABLE  B.3 


Series  II  17-21  Year  Old  Pooulation  — ^ 


• • 3/ 

Projections  — 


Pop.  in  Year 

17-21  Population  Annual  Percentage  Ratio:  

(000) Change ^d.  in  1^76 


1992 

8605 

-2.  30 

. 810 

1993 

8417 

1 

• 

00 

. 793 

1994 

8444 

-f-.  32 

. 795 

1995 

8656 

+2.  51 

. 81  5 

1996 

8971 

-13.  64 

. 84  5 

1997 

9317 

+3.  86 

. 877 

1998 

9669 

+3.  78 

.91  1 

1999 

9985 

+3.  27 

. 940 

2000 

10253 

+2.  68 

. 966 

2001 

10469 

+2.  11 

0 

00 

• 

— Fertility'  Rate  of  2.  1 assumed 

2/ 

— Includes  Arn-'cn  Forces  overseas 
— ^ (Same  as  on  previous  Table) 
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TABLE  B.4 


« . 1/  2/ 
Series  III  — 17-21  Year  Old  Population  — 


• - 3/ 

Proiections  — 


Pop.  in  Yoar 


17-21  Population 
(0001 

Annual  Percentage 
Chanse 

Ratio: 

Pop.  in  1*^76 

1992 

853? 

-3.  08 

. 804 

1993 

8176 

-4.  23 

. 770 

1994 

7970 

-2.  52 

.751 

1995 

7935 

-.44 

.747 

1996 

7999 

X.  8 1 

.753 

1997 

8140 

+ 1.  76 

. 767 

1998 

8357 

+2,  66 

, 787 

1999 

8583 

+2.63 

. 808 

2000 

8753 

+1.  98 

. 824 

2001 

8861 

+1. 23 

. 835 

u 

y 

y 


Fertility  Rale  of  1.7  assumed 
Including  Armed  Forces  overseas 
(Same  as  on  previous  Table) 
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Tabic  B . 5 


Estimates  and  Projections  of  the  Averai>e  Annual  N'unibt-r  of  Births: 
Selected  Years  1940-2000  (In  '.'housands) 

Estimates  


Year 

( alv  1 -June  30) 

Total 

Black 

Non 

Black 

(.lulv  l-.lune 

30)  lotal 

Black 

•Non 

I'.lack 

IS-,0-45 

2903 

1964-65 

3040 

613 

3 3 27 

1 45-50 

3555 

1 96  5-66 

3716 

591 

31  25 

1^  0-55 

3949 

1966-67 

3608 

564 

3044 

19o5-56 

4167 

1967-68 

3520 

55  3 

2«67 

1 96-57 

4312 

1968-69 

3567 

539 

3028 

ly  7-58 

4313 

1969-70 

36  5 2 

550 

3093 

19b8-59 

4298 

1970-71 

3713 

5 82 

3131 

1 99.60 

4279 

1971 -72 

3393 

546 

2847 

19  D-6I 

4350 

632 

371  8 

1972-72 

3195 

525 

2670 

1061-62 

4259 

6 27 

3632 

1973-74 

31  1 5 

509 

2o  06 

! ‘'2-63 

4158 

6 24 

356  1 

1974-74 

31  87 

521 

2606 

.9  1-64 

4119 

6 24 

3495 

Proiections 


Series  I 

Sorii-s  II 

Se 

ries  III 

Year 

.ly  1 -June  301 

Total 

Black 

Non 

Black 

i 

: Total 

Black 

Non 

Black 

1 

' Total 

Black 

Non 

Black 

’975-76 

3679 

592 

3078 

1 

i 3285 

541 

2744 

2946 

467 

2446 

'76-77 

3932 

617 

3315 

3425 

554 

2871 

2958 

465 

2463 

1'  ^7-78 

4156 

634 

3522 

3575 

567 

3008 

3092 

501 

2591 

’978-79 

4356 

649 

3707 

3720 

578 

3142 

3223 

506 

2717 

' ’9-80 

4539 

663 

3876 

3865 

5 86 

3279 

3323 

509 

2814 

1'  10-81 

4703 

676 

4027  1 

1 3978 

592 

3386 

3375 

51  1 

28t)*l 

'981-82 

4853 

686 

4167 

404'^ 

596 

3453 

3406 

51  1 

286  5 

‘ 12-83 

4982 

695 

4287 

4104 

508 

3506 

3428 

510 

26  1 8 

1‘  33-84 

5087 

702 

4385 

4414 

599 

3545 

3437 

508 

2626 

984-85 

5166 

707 

4459 

4167 

598 

3569 

3435 

504 

2931 

f 5-90 

5243 

715 

4528 

4146 

5 86 

3557 

3 37o 

460 

28Ht, 

19,0-95 

5093 

715 

4378 

3949 

565 

33  84 

3173 

457 

2716 

995-2000  ' 

■ 5076 

737 

4339 

1 3783 

552 

3231 

2644 

428 

2516 

Source  of  Data:  U.  S.  Bureau  of  tlic  Census,  Curreiil  I’opulal  ion  l^eports.  Series  P-29, 

No,  6J4  (for  1970-1975)  and  No.  601  (for  other  years). 
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the  total  fertility  rates  projected  to  be  higher  than  the  current  rate)  show 


f 


I 
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substantial  increases  in  the  projected  numbers  of  annual  births.  Even  in 
Series  III  (in  which  the  projected  fertility  rate  is  below  the  current  rate) 
the  projected  annual  births  will  exceed  the  current  level  by  1979-SO. 

In  Series  I,  the  annual  births  will  increase  rapidly  from  the 
1973-74  figure  of  3.  1 million,  exceeding  4 million  by  1977-7S  and 
reaching  the  5 million  mark  by  1983-84.  In  Series  II,  the  annual  births 
will  increase  steadily  from  the  1973-74  figure  to  4 million  in  1981-82  and 
will  drop  slightly  below  4 million  in  1981-82  and  will  drop  sliglitly  below 
4 million  during  the  1990's.  bi  Series  III,  the  annual  births  will  drop 
sliglitly  below  3 million  in  1975-77  and  then  increase  to  3.4  million  during 
1981-85  before  beginning  a long-term  decline  reflecting  below -replacemen; 
level  fertility. 

It  is  easy  to  see  that  the  annual  births  (Table  5)  closely  reflect  the 
movement  of  the  17-21  year  old  male  population  (Tables  1-4  and  Figure  1). 
Shown  in  Table  6 is  the  estimates  and  projections  of  total  fertility  rates 
from  1940  to  2000. 

3.  Annual  Fertility 

The  fertility  rate  (number  of  live  births  per  1000  women)  lias  declinefl 
since  1980  (Table  6).  The  post- 1970  decline  is  accounted  for  almost 
entirely  be  a decline  of  fertility  witliin  marriage.  Although  it  is  not 
certain,  the  decline  may  be  attributed  to  both  a postponment  of  fe  rtility 
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Table  B.6 


Eftlmatcs  and  Projections  of  'lotal  Lifetime  Fertility  Rates: 
Selected  Years:  1940-2000 
(Rates  Represent  Live  Births  per  1,000  Women) 


Year 


IC  lendar  Year) 

T otal 

White 

Black 

Total 

White 

Black 

T otal 

Whit  c 

Black 

^ ‘imates 

19  0 

2232 

2178 

26  27 

r45 

2424 

2376 

2744 

1 *D 

3031 

2946 

3595 

!9  5 

3502 

3407 

4140 

:'S0 

3608 

3513 

4254 

. ) 

2885 

2767 

3631 

9 ) 

2434 

2340 

2957 

: 7J 

2249 

2145 

281  2 

• i 

1997 

1896 

2528 

9'.^ 

1869 

1767 

2835 

\ iections 

Series  I 

Scries  II 

So  rie 

s 11! 

9\ ■ 

1854 

1750 

2375 

1814 

1717 

23  27 

1797 

1700 

2275 

IS 

1984 

1900 

2475 

1823 

1717 

2310 

1696 

1600 

2175 

, • 

2089 

2000 

2550 

1847 

1750 

2300 

1631 

1 500 

2075 

9W 

2172 

2100 

2555 

1887 

1800 

2295 

1635 

15  50 

2047 

78 

2243 

2175 

2560 

1929 

1 850 

2290 

1674 

1600 

2010 

/ ' 

2304 

2250 

2564 

2972 

1900 

2280 

1706 

1650 

1901 

980 

2360 

2312 

2567 

2010 

1958 

2264 

1719 

1 666 

1063 

25  86 

2579 

2571 

2081 

2049 

2169 

1713 

1676 

1828 

7’  ' 

2693 

2709 

2569 

21 10 

2100 

2079 

1708 

1690 

1710 

99b 

2714 

2737 

2569 

2113 

2119 

2010 

1706 

1707 

1624 

2708 

2723 

2618 

2107 

2113 

2021 

1703 

1707 

1610 

f>m’co  of  Pala<’ 

U.  S, 

Bureau  of  the  Census.  Current  Population 

H epo  rt  s , 

Sv-'rics 

P-25, 

OOJ, 
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and  a decline  in  lifetime  fertility  among  the  young  women  in  the  child- 
bearing ages. 

The  possible  role  of  economic  conditions  in  the  post- 1970  decline 
has  been  suggested  among  many  factors  such  as  the  changing  roles  of 
women,  postponment  of  marriage,  increasing  use  of  reliable  contracep- 
tives, and  concern  for  overpopulation.  The  seasonally  adjusted 
unemployment  rate  of  all  civilian  workers  increased  from  3.4  percent 
in  the  first  quarter  of  I969  to  8.  9 percent  in  the  second  quarter  of  1975, 
and  median  income  in  constant  dollars  has  remained  approximately 
the  same  in  the  same  period.  If  indeed  economic  conditions  arc  tied  to 
fertility  rate  and  the  present  economic  conditions  prevail,  there  is  a 
real  possibility  that  annual  fertility  in  the  near  future  could  drop  below 
or  remain  around  the  current  low  level  regardless  of  the  projected  rates 
in  Table  6. 

In  Scries  I,  the  projected  fertility  rate  increases  from  1854  in  1974 
to  the  ultimate  assumption  of  2700.  In  Scries  11,  from  1814  to  the 
ultimate  2100.  In  Series  UI  from  1797  to  the  ultimate  1700. 

4.  Race  Composition 

On  July  1,  1975,  tlie  black  population  of  tlie  17-21  year  i>ld  males 
was  12.  7"/'o  of  tlie  total  17-21  male  population,  up  from  11.9'/n  in  1970. 

The  increase  is  due  to  the  faster  annual  growtii  rale  of  tin;  black  in  tliis 
group  (3.  SI’u  for  the  black  and  2.  1%  for  tlie  non-blac  k atuuially  during 


Table  B.7 


Percent  Distributions  of  Estimates  and  Projections 
of  the  17-21  Year  Old  Black  Male  Population; 


Selected  Years,  1970-2000 


Year  Percent  Year  Percent  I 


1970 

11.  9 

1995: 

Series  1 

15.  1 

1975 

12.  7 

Series  II 
Series  III 

15.  4 
15.  6 

1980 

13.  4 

2000: 

Series  I 

13.  S 

1985 

14.  2 

Series  11 
Series  III 

14.  2 
14.  4 

1990 

14.  9 
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1970-75).  The  percent  of  the  population  of  the  17-21  year  old  males  who 
are  black  will  increase  up  to  above  15%  until  1993-94  and  will  start  to 
decline  when  the  growth  rate  of  the  black  would  be  slower  than  that  of  the 
non-black.  By  2000,  the  percent  of  the  black  will  be  settled  around 
14%  (Table  7).  This  projected  trend  is  also  implied  by  tlie 

projected  annual  births  (Table  5 ) and  the  projected  annual  total  fertility 
rates  (Table  6).  The  higher  growth  rate  (or  slower  decline  rate)  of  the 
black  up  to  1979-1994  is  due  to  the  black's  younger  age  structure 
(favorable  to  a higher  birth  rate)  and  higher  fertility  rates.  However, 
each  of  the  three  projection  series  eventually  assumes  an  ultimate, 
complete  cohort  fertility  rate  which  is  identical  for  both  black  and 
non-black  women  starting  with  the  1970  birth  cohorts  (i.  e.  the  women 
born  in  1970). 

As  shown  in  Table  8,  between  1975  and  2000  the  17-21  year 
old  black  male  population  is  projected  to  increase  from  1.  33  million  to 
1.67  million  (25.  6“‘o  increase)  in  Series  I,  increase  to  1.46  million 
(9.8%  increase)  in  Scries  U,  and  decrease  to  1.26  million  (5.3'';,  decrease) 
iti  Series  III.  The  non-black  male  population  of  the  same  age  group  during 
the  same  period  is  projected  to  increase  from  9.  17  million  to  10.47  million 
(14.2%  increase)  in  Series  1,  decrease  to  8.79  million  (4.  decrease)  in 
Scries  U,  and  decrease  to  7.49  million  (IS.  3%  decrease)  in  Series  111. 
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Table  B.8 


Annual  Projections  of  the  17-21  Year  Old  Population  by  Race 


17-21  Years  Old 


Non 

Black 


1 Series  I 

i Series 

11 

Series  111 

I ear 

j I Non 

1 

1 f 

1 Non 

1 Non 

July  J 

1 Total  Black  ! Black 

1 Total!  Black 

1 Black 

I’otal  i Black  lUack 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 
2001 


8 706 
8716 
9001 
9507 
10143 
10731 
11248 
11715 
12135 
12506 


7375 

7376 
7622 
8070 
8()36 
9170 
9o4(. 

10077 

10465 

10806 


860  5 
8417 
8444 
8 6 5 () 
8971 
9317 
<R>69 
l<m85 
10253 
10  169 


8537  I 1305  7232 

8176  I 12u-3  ! 6911  ! 

7970  I 1243  i (.727 

7935  I 1237  j 6(."8 

7«99  , 1237  (.7t.2 

I 8 140  I 12  39  (.901 

I 8357  I 1217  j 71 10 
8 5 ,S  1 1 2 5 ( ) . 7 3 2 7 

8753  I 1261  I 7402 

8S(,  1 ! 1264  I 7(.15 


12  37  j 6(."8 
1237  (.7t.2 

12  39  (>901 

1217  j 7110 
12  5(.  . 7327 

1261  i 7402 
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5. 


Basic  Assumptions  in  the  Projection  Scries 


The  cohort-component  method  of  projecting  population  requires 
the  three  major  assumptions  on  future  fertility,  mortality,  and  net 
immigration.  The  fertility  assumption  is  divided  into  three  parts-- 
cohort  fertility  rates,  timing  patterns  of  fertility,  and  period  fertility 
rates. 

5a.  Cohort  Fertility  Rates 

The  ultimate  levels  of  completed  cohort  fertility  (average  number 
of  lifetime  births  per  woman)  are  as  follows;  Scries  I - 2.  7,  Scries  11-2.  1, 
and  Series  III  - 1.  7. 

The  Series  II  assumes  an  ultimate  cohort  fertility  rate  at  the 
replacement  level  of  2.  1 and  cohort  fertility  around  replacement  level 
commencing  with  women  presently  in  the  young  childbearing  ages.  Tlie 
replacement  Icv'cl  of  2.  1 is  suggested  by  two  considerations.  The  first 
consideration  is  that  population  growtli  must  cease  at  sojnc  point  in  the 
future,  probably  at  a replacement  level.  The  second  consideration  is 
based  on  the  survey  data  collected  annually  from  1971  to  1974  on  ttital 
births  expected  by  young  wives  wliosc  completed  fertility  will  be  around 
replacement  level.  In  the  survey,  tlic  average  number  of  lifi-tmie  birtlis 
expected  by  wives  18  to  24  years  old  was  2.4  in  1971,  2.  3 in  1972  and 
1973,  and  2.2  in  1974.  When  adjusted  for  unmarried  women,  tlu'  fertility 
rate  of  all  women  18-24  years  old  will  be  lower.  The  Serii.s  1 asMimjition 
(2.7)  and  tlie  Series  HI  assumption  (1.7)  refli-et  an  atteinjit  to  pi-o\  ii|,'  ,i 
one-child  range  around  the  Series  11  (2.  1). 
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It  was  also  assumed  that  the  ultimate  cohort  fertility  rates  for 
white  and  black  women  will  be  identical  in  each  projection  series.  For 
white  women,  the  ultimate  cohort  fertility  rate  for  each  projection  scries 
will  start  with  the  1965  birth  cohort.  For  black  women,  the  ultimate 
cohort  rates  will  be  reached  with  the  1965  birth  cohort  for  Series  1,  and 
with  1970  birth  cohort  for  Series  II  and  III,  The  survey  data  on  c-xpected 
births  show  that  the  average  numbers  of  total  births  expected  by  young 
white  and  black  wives  are  identical.  Because  of  higher  incidence  of 
unwanted  births  among  black  women,  the  ultimate  cohort  rates  for  the 
black  in  Scries  II  and  III  will  commence  with  the  1970  birtli  cohort  (in 
contrast  to  the  white  with  the  1965  birth  cohort  in  all  tliree  series). 

5b.  Timing  Patterns  of  Fertility 

One  ultimate  timing  pattern  of  fertility  (i,  e,  proportionate 
distribution  of  fertility  by  age  of  wornen)  is  used  for  all  three  series:  a 
mean  age  of  26,  0 and  a jnedian  age  of  25,  6 for  cliildbearing.  It  was 
assumed  that  the  ultimate  timuig  of  fertility  will  bi:  reached  starting 
with  tlic  1970  birth  cohort  for  white  women  and  with  the  1 OtiO  cohort  for 
black  women, 

5c,  Period  Fertility  Rates 

The  computation  of  projected  liirllns  fur  each  future  yi-ai-  laciuires 
projections  of  Ijirtll  rates  for  eadi  agt;  (or  birth  eoliort)  iji  the  cliiUIbc'a  r ing 
ages  (M  to  *19).  Tlie  first  .‘Mi'p  in  obtaining  the  net  e.s.-iary  a ge  - spec  if  ie 
birth  rales  j.s  projections  of  luliui-l  fertility  ralms  l>y  ,ig»'  l)y  ini  e r|>ol.il  mg 
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Imearly  between  estimated  age-specific  birth  rates  of  1973  and  ultimate 
agc^specific  birth  rates.  The  projected  birth  rates  by  age  arc  then 
adjusted  on  calendar  year  basis  to  make  sure  that  the  implied  trends  in 
projections  of  annual  total  fertility  rates  arc  reasonable  (see  Table  o 
for  "period  fertility  rates"). 

5d.  Mortality 

One  set  of  mortality  projections  which  assume  a slight  reduction 
in  future  mortality  is  used  for  all  projection  scries.  The  use  of  only 
one  set  of  mortality  projections  reflects  the  relatively  small  clianges  that 
have  occurred  in  mortality  rate.  Death  rates  for  the  childbearing  ages 
are  sufficiently  low  and  further  reduction  would  liave  little  effect  on  the 
size  and  age  structure  of  the  future  population. 

The  mortality  projections  used  by  the  Census  were  made  by  the 
Pffice  of  the  Actuary  of  the  Social  Security  Aebninistration.  Based  on 
provisional  mortality  data  for  1972  for  white,  black,  and  other  races  and 
on  final  mortality  data  for  1969  for  black  and  other  races  separately,  a 
set  of  survival  rates  by  age,  sex,  and  race  was  prepared  for  1972,  whicli 
is  the  base  date  of  the  mortality  project  it>ns.  These  rates  wore  computt:d 
for  1972  based  on  the  1970  Census  population. 

While  current  mortality  rates  are  higher  fur  blacks  than  whites,  it 
is  assumed  that  tlic  ultimate  mortality  rates  by  race  will  lie  identical. 
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5e.  Net  Immigration 

All  projection  scries  assume  a net  immigration  of  400,000  per 
year.  This  figure  is  close  to  the  current  anjiual  level  of  alien  immigration 
into  the  United  States  during  the  past  10  years. 

The  assumed  distribution  of  annual  net  inimig ration  by  age,  sex, 
and  race  is  based  on  recent  trends.  The  assumed  distribution  of  net 
immigration  of  17-21  year  old  males  by  age  and  race  is  shown  below. 


Age 

Race 

1 

All  Races 

Black 

>.  011  - Bla  clc  I 

17 

3,  800 

500 

3,  300 

18 

3,  800 

500 

3,  300 

29 

3,  900 

600 

3,  300 

20 

3,  900 

400 

3,  500 

21 

3,  800 

400 

3, 400 

Total 

19, 200 

2,  400 

lb , 800  j 

